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Abstract!
!
Rituals!are!a!pervasive!and!ubiquitous!aspect!of!human!culture,!but!when!we!
naïvely!observe!an!opaque!set!of!ritual!actions,!how!do!we!come!to!
understand!its!significance?!To!investigate!this,!across!two!experiments!we!
manipulated!the!degree!to!which!actions!were!ritualistic!or!ordinary,!and!
whether!or!not!they!were!accompanied!with!context.!In!Experiment!1,!474!adult!
participants!were!presented!with!videos!of!novel!rituals!(causally!opaque!
actions)!or!control!actions!(causally!transparent)!performed!on!a!set!of!objects!
accompanied!with!neutralPvalance!written!context.!Experiment!2!presented!the!
same!video!stimuli!but!with!negative!and!aversive!written!context.!In!both!
experiments!ritualized!objects!were!rated!as!physically!unchanged,!but!more!
‘special’!and!more!‘desirable’!than!objects!subjected!to!control!actions,!with!
context!amplifying!this!effect.!Results!are!discussed!with!reference!to!the!
Ritual'Stance!and!the!Social-Action'hypothesis.!Implications!for!both!theories!
are!discussed,!as!are!methodological!concerns!regarding!the!empirical!
investigation!of!ritual!cognition.!!We!argue!that!causally!opaque!ritual!actions!
guide!the!behavior!of!naïve!viewers!because!such!actions!are!perceived!as!
socially!normative,!rather!than!with!reference!to!supernatural!intervention!or!
causation.!!
!
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1.1!! Introduction!
We#routinely#encounter#rituals,#in#some#form#or#another,#in#the#course#of#our#
daily#lives#(Brown,#1991X#Fiese#et#al.,#2002X#Helman,#1994).#While#we#readily#identify#
some#behaviors#as#ritualistic,#such#as#attending#a#religious#service,#we#can#fail#to#do#
so#for#others,#like#standing#for#a#national#anthem#or#celebrating#a#coYworker’s#
birthday.#There#is#evidence#that#our#understanding#of#ritual#emerges#early#and#is#built#
upon#social#concepts#and#idiosyncratic#processes#(Klavir#&#Leiser,#2002).#But#how#do#
we#know#when#a#sequence#of#actions#should#be#treated#as#ritualistic,#as#signifying#
meaning#beyond#the#actual#actions,#and#how#does#such#recognition#influence#our#
behavior,#especially#when#we#encounter#a#ritual#for#the#first#time#and#have#little#
knowledge#of#its#purpose,#content,#or#associated#rules?#The#aim#of#this#research#is#to#
provide#some#answers#to#these#questions.##
! The#term#‘ritual’#is#generally#applied#to#a#wide#range#of#actions#and#behaviors.#
For#the#purposes#of#the#current#research#we#consider#rituals#to#be#a#coherent#series#
of#actions#characterized#by#formality,#repetition,#redundancy,#stereotypy,#and#causal#
opacity,#in#which#performance#is#more#important#than#outcome,#and#little#variability#is#
permitted#in#the#action’s#execution#(Bulbulia#&#Sosis,#2011X#Legare#&#Souza,#2012X#
Rappaport,#1999X#Rossano,#2012).#Causal#Opacity,#as#argued#by#WatsonYJones#and#
colleagues#(2014)#and#Legare,#Wen,#Herrmann,#and#Whitehouse#(2015)#is#a#key#
element#of#ritual,#and#is#defined#as#a#situation#in#which#there#is#startYendYstate#
equivalency,#that#is#when#an#action#sequence#does#not#afford#a#discriminable#
difference#in#the#preYaction#(startY)#state#of#an#object/situation#from#the#(endY)#state.#
As#observers#cannot#meaningfully#interpret#these#actions#as#having#caused#a#
physical#outcomes#they#are#are,#in#effect,#‘unknowable’.#On#the#other#hand,#Causal#
Transparency#results#from#a#series#of#actions#that#are#‘potentially#knowable’X#there#is#
a#meaningful,#possible,#physicalYcausal#interpretation#(and#this#interpretation#is#valid#
even#if#making#an#actual#distinction#between#startYendYstates#is#not#immediately#
possible).#For#example,#singing#the#national#anthem#with#one’s#hand#across#one’s#
heart,#features#redundancy,#formality,#stereotypy,#and#causal#opacity#(there#is#no#
possible#physicalYcausal#outcome).#However#lighting#candles#on#a#birthday#cake,#
while#including#redundancy,#formality,#and#stereotypy,#affords#a#possible,#potentially#
knowable#physicalYcausal#outcome#that#results#from#the#physical#act#of#lighting#
candles.#
Rituals#serve#a#dual#purpose:#their#first#ostensible#purpose#is#to#control#or#
influence#the#environment,#to#effect#an#outcome#of#a#supernatural#nature#or#by#
supernatural#means,#or#to#alter#the#symbolic#aspects#of#people,#places,#or#objects#
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(Dawson,#1999X#McCauley#&#Lawson,#2002X#Sorensen,#2007X#Sorensen,#Lienard,#&#
Feeny,#2006).#The#second#purpose#of#a#ritual#typically#concerns#group#relations,#in#
which#we#bond#ourselves#with#our#inYgroup#(Konvalinka#et#al.,#2011X#Reddish,#
Bulbulia,#&#Fischer,#2014X#Wiltermuth#&#Heath,#2009),#demonstrate#commitment#to#it#
and#its#values#(Ensminger,#1997X#Henrich,#2009X#Irons,#2001X#Ruffle#&#Sosis,#2007X#
Sosis#&#Ruffle,#2003),#enforce#norms#upon#group#members#(Atran#&#Henrich,#2010X#
Sosis#&#Bressler,#2003),#or#aid#in#the#transmission#of#[cultural]#information#(Chudek#&#
Henrich,#2011X#Rossano,#2012X#Schjoedt#et#al.,#2013).#According#to#the#ritual!stance#
(Herrmann,#Legare,#Harris,#&#Whitehouse,#2013X#Legare#&#Souza,#2012X#Legare#et#
al.,#2015X#Nielsen,#Kapitány,#&#Elkins,#2015)#when#we#cannot#easily#understand#the#
physical#or#causal#significance#of#a#ritual#(due#to#the#causal#opacity#of#the#act)#we#are#
motivated#to#generate#an#understanding#built#upon#normative#and#social#inference#
which#subsequently#influences#our#behavior.#That#is,#the#cognitive#mechanisms#that#
are#employed#to#understand#ritual#are#mechanisms#which#help#us#navigate#a#wide#
range#of#social#and#normative#information.#The#ritual#stance,#however,#is#one#end#of#
a#continuumX#the#difference#between#opaque#and#transparent#action#is#not#easily#
discriminated#by#observing#the#actions#alone,#particularly#by#novices#(Humphrey#&#
Laidlaw,#1994X#Stall,#1990X#Whitehouse,#2004).#Social#and#contextual#cues#
(independent#of#the#action#itself)#can#motivate#observers#to#interpret#the#action#
instrumentally#(i.e.,#according#to#the#instrumental!stance).#For#example,#lighting#
candles#then#carrying#them#into#a#fully#lit#room#may#elicit#a#ritual#interpretation,#
whereas#lighting#candles#then#carrying#them#into#a#fully#darkened#room#may#elicit#an#
instrumental#interpretation.#An#alternative#explanation#regarding#ritual#understanding#
is#the#socialYaction#hypothesis,#which#argues#that#rituals#are#performed#(and#
regarded#as#effective#or#successful)#when#they#are#in#the#service#of,#or#appeal#to,#
supernatural#agentsX#just#as#an#ordinary#act#might#be#performed#to#influence#the#
behavior#or#disposition#of#a#friend#or#other#social#agent,#a#ritual#act#is#performed#to#
influence#the#behavior#or#disposition#of#a#supernatural#agent#(Barrett#&#Lawson,#
2001X#McCauley#&#Lawson,#2002X#Sorensen#et#al.,#2006).##
Rituals#are#fundamentally#motor#actions#which#(occasionally)#employ#physical#
objects#or#toolsX#in#such#a#light#they#may#be#considered#similar#to#other#forms#of#
behavior#(Boyer#&#Liénard,#2006).#When#the#purpose,#motivation,#or#intended#
outcome#of#such#actions#are#opaque,#we#typically#find#them#salient#and#engaging#in#a#
way#other#actions#are#notX#these#actions#result#in#‘cognitive#capture’.#Ritualistic#
actions#arrest#attention#by#engaging#cognitive#‘ActionYParsing#Systems’,#hijacking#
existing#systems#which#are#used#to#infer#information#about#the#actor#or#the#
environment#(Boyer#&#Liénard,#2006).#Once#‘captured’#we#are#motivated#to#make#
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sense#of#the#‘why’#and#‘how’#by#applying#intuitive#causal#or#social#heuristics,#or#by#
appealing#to#supernatural#influence#or#causation#(Barrett#&#Lawson,#2001X#Lawson#&#
McCauley,#1990X#Legare#&#Souza,#2012X#Schjoedt#et#al.,#2013X#Sorensen#et#al.,#
2006).#In#two#studies#of#similar#design,#Barrett#and#Lawson#(2001)#and#Sorensen#and#
colleagues#(2006)#investigated#which#characteristics#of#ritual#contribute#to#
perceptions#of#ritual#effectiveness.#In#both#studies#participants#were#presented#with#a#
series#of#vignettes#in#which#elements#of#a#ritual#were#manipulated.##
Barrett#and#Lawson#(2001)#provided#a#‘prototype’#statement#to#participants#
(e.g.,#‘A!special!person!blew!ordinary!dust!on!a!field!and!the!field!yielded!good!
crops’)#with#aspects#of#that#prototype#varied#in#order#to#determine#the#contribution#of#
the#special#status#of#objects,#the#nature#of#objects#and#individuals,#and#the#described#
action#(e.g.,#‘An!ordinary!person!blew!special!dust!on!a!field…’,!and##‘A!special!
person!kicked!ordinary!dust!on!a!field…’).#Participants#then#responded#to#the#
question#‘How!likely!is!each!of!the!following!actions!to!find!favor!with!the!gods!and!
yield!good!crops?’.#Similarly,#Sorensen#and#colleagues#(2006)#provided#a#prototype#
statement#(e.g.,#‘In!order!to!settle!the!division!of!land!among!the!Uu’lofa!the!
medicineBman!strikes!the!ground!emphatically!three!times!with!the!sacrificial!axe’),#
and#provided#varied#iterations#(‘The!medicineBman!strikes!the!ground!emphatically!
once!with!the!sacrificial!axe’#and#‘The!medicineBman!strikes!the!ground!emphatically!
three!times!with!an!axe’).#Participants#were#then#asked#‘How!likely!is!it!that!the!
Uu’lofa!believe!each!of!the!following!acts!will!settle!the!division!of!land?’.##
# Barrett#and#Lawson#(2001)#were#particularly#interested#in#how#markers#of#
specialness#(i.e.,#‘SYmarkers’)#influenced#ratings#of#effectiveness,#where#participants#
were#told#that#‘specialness’#was#‘…something!that!has!been!given!special!properties!
or!authority!by!the!gods’.#They#predicted#that#participants#would#rely#on#an#
understanding#of#‘social#action’#to#infer#the#act’s#efficacy.#In#support#of#this#claim,#
where#elements#of#ritual#were#described#as#‘special’,#participants’#ratings#of#efficacy#
increased#especially#when#the#agent#was#‘special’,#and#when#the#larger#sequence#of#
actions#involved#more#than#one#‘special’#element#(i.e.,#when#a#special!agent#acted#on#
a#special!object).#However,#participants#still#rated#rituals#without#SYmarkers#as#likely#
to#be#effective,#albeit#at#significantly#lower#rates.##
Sorensen#et#al.#(2006)#found#that#when#they#changed#the#agent#of#a#ritual#
(from#a#MedicineBman!to!Farmer,#for#example)#it#had#a#greater#influence#on#ratings#of#
effectiveness#than#similar#changes#to#the#instrument#(from#an#axe!to#a#hoe)#or#the#
action#performed#(from#strike#to#drop)X#yet#they#found#mixed#and#conflicting#results#
regarding#the#SYmarker’s#contribution#to#efficacy#ratings.#That#is,#removing#an#SY
marker#did#not#reliably#diminish#ratings#of#efficacy#in#all#analyses#(particularly#for#
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instruments).#Their#strongest#finding#relates#to#the#contribution#a#special#agent#made#
to#the#ritual.###
Both#Sorensen#et#al.#(2006)#and#Barrett#and#Lawson#(2001)#argue#that#ritual#
acts#are#‘special’#in#a#way#profane#acts#are#not,#that#the#agent#occupies#a#privileged#
position#in#the#ritual,#and#rituals#are#performed#in#the#service#of,#or#as#appeals#to,#
supernatural#agents.#And#yet#we#must#consider#the#following#in#interpreting#their#
conclusions:#The#work#of#Sorensen#and#colleagues#removed#the#participant#from#the#
context#of#the#ritual#when#they#were#providing#their#responses.#They#asked#“Rate!
how!likely!it'is'that'the'Uu’lofa'believe!each!of!the'following'acts'will'have'the'
desired'effect?’#[emphasis#added].#This#is#a#question,#not#about#whether#a#
participant#believes#a#ritual#act#is#efficacious,#or#the#mechanism#is#veridical,#but#
whether#or#not#the#participant#believes#the#Uu’lofa#believe#the#act#will#cause#an#effect.#
This#does#not#directly#speak#to#the#participant’s#perceptions#of#ritual#efficacy.#For#
example,#a#nonYCatholic#may#recognize#that#Catholics#believe#communion#appeases#
their#god,#and#that#Catholics#recognize#the#act#as#legitimate,#but#a#nonYCatholic#can#
easily#eschew#sharing#such#convictions,#and#not#be#persuaded#that#the#ritual#is#more#
(or#less)#effective#if#various#elements#of#the#ritual#were#changed.#Such#variations#
would#influence#the#responses#of#a#Catholic,#just#as#variations#would#influence#the#
hypothetical#Uu’lofa#people.#Participants,#in#this#experiment,#are#making#a#secondY
order#attribution.#They#are#making#a#claim#about#the#beliefs#of#others.##
Barrett#and#Lawson’s#(2001)#conclusions#are#not#without#their#own#problems,#
either.#In#the#key#manipulation#in#both#experiments,#participants#were#provided#with#
the#statement#that#‘special’#is#“…someone!or!something!that!has!been!given!special!
property!or!authority!by!the!gods”!and#found#that#when#they#used#the#term#special#
people#agreed#a#supernatural#outcome#was#likely.#A#rich#interpretation#of#the#data#
suggests#that#participants#believe#special#agents#(or#action,#or#instruments)#can#bring#
about#supernatural#outcomes#(for#a#given#definition#of#special)X#but#a#leaner#accounts#
suggests#that#participants#understood#that#the#experimenters#wanted#them#to#
understand#that#‘special’#=#‘supernatural’#and#then#logically#applied#the#premise#
throughout.#For#example,#J.#K.#Rowling,#in#her#obscenely#successful#Harry#Potter#
series,#has#set#the#premise#that#magic#exists,#the#spell#‘Patronus’#exists,#and#
‘Dementors’#exist.#Further,#the#spell#Patronus,#via#magical#mechanisms,#repels#
Dementors#and#protects#the#caster#from#their#sinister#influence.#If#you#were#to#ask#a#
Harry#Potter#fan#‘Does#casting#the#magic#spell#‘Patronus’#scare#away#Dementors?’#
the#only#reasonably#answer#they#can#provide#is#‘Yes’.#This#reveals#they#understood#
the#premise#and#they#followed#the#premise#to#its#logical#conclusions.#No#actual#belief#
about#supernatural#influence#is#required#to#logically#simulate#this#sequence#of#events#
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and#affirm#the#expectation#that#‘magic#works’#(or,#in#the#case#of#Barrett#and#Lawson,#
that#‘supernatural#authority#begets#supernatural#outcomes’).##
Furthermore,#in#Experiment#1,#Barrett#and#Lawson#(2001)#ask#participants:#
“How!likely!is!each!of!the!following!actions!to!find!favor!with!the!gods!and!yield!good!
crops?’”.#This#is#problematic,#as#the#question#is#doubleYbarreled,#and#a#score#of#‘very#
likely’#may#be#with#reference#to#the#god’s#favor,#the#good#crops,#or#both.#Given#that#
‘special’#was#explicitly#defined#prior#to#the#experiment#(in#all#cases)#we#can#have#no#
empirical#faith#that#a#‘very#likely’#response#is#anything#but#a#participant#responding#to#
instructions#within#the#framework#provided.#
The#data#provided#in#both#of#the#aforeYdiscussed#studies#do#not#satisfactorily#
address#how#and#why#typical#participants#(with#typical#cognitive#resources)#interpret#
ritual#actions.#Thus,#it#may#not#simply#be#that#participants#apply#causal#and#social#
heuristics#to#rituals#under#the#assumption#that#they#are#for#the#gods#(as#with#the#
socialYaction#hypothesis),#but#that#they#can#simply#follow#instructions#and#willfully#
suspend#disbelief.#In#both#instances#participants#are#responding#to#the#expectations#
of#the#experimenters#and#following#the#logic#laid#out#in#the#experiment.#
Recently,#Legare#and#Souza#(2012)#examined#the#extent#to#which#participants#
infer#ritual#efficacy#based#on#intuitive#causal#principles#and#heuristics,#and#in#so#
doing,#avoided#the#secondYorder#attribution#problem,#as#well#as#avoiding#problematic#
methodologies.#They#appropriated#a#ritual#practice#native#to#Brazil#(known#as#a#
‘Simpatia’)#and#obscured#its#apparent#purpose#to#participants.#An#example#of#a#
Simpatia,#one#used#to#prevent#a#partner’s#infidelity,#involves#throwing#a#white#
handkerchief#into#a#running#river.#First,#they#established#that#Brazilian#participants#did#
not#reliably#(or#accurately)#pair#a#given#Simpatia#with#its#original#purpose#at#rates#
above#chance#(which#avoid#criticisms#that#participants#are#simply#logically#applying#a#
provided#definition#within#a#set#context).#They#report#that#particular#elements#of#the#
act#contributed#to#ratings#of#ritual#efficacy.#Of#9#ritual#elements,#3#were#found#to#
significantly#improve#efficacy#ratings#if#they#were#situated#within#a#larger#sequence#of#
ritual#actions.#These#elements#were#specificity#in#time#(e.g.,#first!day!of!a!last!quarter!
moon),#greater#repetition#of#procedures,#and#greater#number#of#steps.#This#was#true#
of#a#sample#of#Brazilians#who#actively#use#and#endorse#Simpatias#in#their#daily#lives,#
as#well#as#a#group#with#no#such#convictions#(the#former#group#also#reported#greater#
efficacy#if#the#ritual#included#a#religious#icon,#while#the#latter#did#not).#Similarly,#
American#undergraduates#(at#a#SouthYWest#university)#were#influenced#by#the#same#
ritual#elements:#repetition,#number#of#steps,#and#presence#of#religious#iconography#
(unlike#Brazilians,#however,#they#did#not#rate#specificity#in#time#as#a#significant#
contributor).#Strangely,#no#groups#perceived#that#common#elements#like#specificity#of#
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place,#material,#or#the#number#of#items,#contributed#to#the#efficacy#of#rituals.#
Importantly,#participants#were#not#asked#whether#they#thought#an#adherent#to#
simpatiaYmagic#would#consider#it#effective,#but#rather#‘the#extent#to#which#they#
thought#the#simpatia#would#be#effective#for#treating#the#specific#problem’.#This#avoid#
the#secondYorder#attribution#problem#(as#with#Sorensen#et#al.#(2006),#and#allowed#the#
participant#to#reason#about#the#ritual#without#having#been#primed#in#the#manner#of##
Barrett#and#Lawson#(2001)#(they#also#avoided#doubleYbarreled#questions).#Their#
results#suggest#that,#to#the#extent#that#it#is#impossible#[for#the#participant]#to#directly#
infer#the#causal#relationship#of#a#ritual#(how!exactly!does!a!thrown!handkerchief!
reduce!infidelity?),#observers#rely#on#a#set#of#ordinary#and#intuitive#causal#heuristics#–#
doing#something#at#the#specific#time#is#better#than#at#any#time,#doing#something#
many#times#is#better#than#doing#something#once,#and#sophisticated#procedures#are#
better#than#simple#ones.#More#importantly,#these#are#the#participants’#own#responsesX#
it#is#easy#to#imagine#that#Americans#naïve#to#simpatias#would#rate#‘specificity#of#
place’#(a#feature#not#found#to#contribute#to#efficacy#for#either#group)#highly#if#they#
were#asked#whether#they#thought#a#Brazilian#believed#it#was#important#for#the#ritual,#
or#whether#a#foreign#supernatural#agent#required#it.###
In#the#current#set#of#experiments#we#build#upon#this#literature#in#a#number#of#
ways.#First,#we#address#issues#of#methodology#and#stimuli.#Previous#research#has#
employed#written#vignettes,#which,#while#versatile,#leave#much#to#the#participant’s#
imagination.#For#participants#to#consider#a#Uu’lofa#medicineYman#is#to#permit#them#to#
imagine#him#consistent#with#their#own#stereotypes,#prejudices,#and#imagery#(perhaps#
adorned#with#feathers,#faceYpaint,#or#after#having#eaten#psychedelics).#In#contrast#we#
use#video#stimuli#in#order#to#minimize#the#influence#of#a#participants’#idiosyncratic#
imagination.#Second,#we#emphasize#the#role#of#causal#opacity,#which#up#to#this#point#
has#been#generally#overlooked.#Rituals#are#perceived#as#more#effective#when#
specific#conditions#are#met,#but#why#these#conditions#and#not#others?#We#predict#
such#conditions#are#made#salient#by#virtue#of#their#opacity.#A#special#medicineYman#
has#the#authority#of#the#gods,#and#a#special#act#courts#divine#favor,#but!how?#Doing#
something#many#times#is#better#than#once,#and#complicated#acts#are#superior#to#
simple#ones,#but!why?#The#relationship#between#act#and#the#intended#outcome#is#
opaque,#and#this#is#a#key#element#of#our#research.#Third,#we#omit#reference#to#the#
supernatural.#We#believe#that#much#of#the#research#presented#earlier#can#be#
interpreted#in#light#of#ordinary#social#factors#(consistent#with#the#ritual#stance)#without#
needing#to#consider#another#group’s#supernatural#socialYcausal#beliefs#(which#we#
address,#in#part,#by#reconciling#the#secondYorder#attribution#problem).###
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We#are#mindful,#in#the#current#study,#of#this#attribution#problem,#and#in#
reference#to#the#stimuli,#we#ask#participants#to#report#their#own#thoughts,#and#predict#
their#own#behavior.#We#also#directly#manipulate#the#degree#to#which#a#ritual#belongs#
to#an#identifiable#group#with#specific#beliefs.#Naturally,#each#of#our#rituals#is#in#
accordance#with#the#definition#provided:#They#are#causally#opaque,#include#formality,#
repetition,#redundancy,#stereotypy,#focus#on#process,#and#are#presented#inflexibly.#
But#rather#than#pairing#ritual#stimuli#with#similarly#opaque#actions#(as#previous#cited#
studies#have#done)#we#pair#them#with#matched#control#actions#which#are#causally#
transparent#(they#are#instrumental,#less#formal,#and#are#presented#relatively#flexibly).#
We#further#enhance#the#opacity#of#the#act#by#denying#participants#any#knowledge#of#
the#ritual’s#purpose#(what!is!the!ritual!supposed!to!achieve?)#or#the#authority#by#
which#the#act#is#performed#(who!or!what!specified!the!actions!in!question?).!In#fact,#
we#omit#any#reference#to#supernatural#authority.#Moreover,#we#use#the#world##
‘special’#in#an#undefined#way,#rather#than#imbuing#the#word#with#supernatural#
significance.#Using#the#word#special#may#prime#participants#to#think#about#the#actions#
in#a#particular#way,#but#since#we#use#it#equally#across#all#conditions#we#do#not#believe#
it#confounds#our#design.#Importantly,#the#word#‘special’#alone,#by#any#typical#definition#
or#use#of#the#word,#does#not#include#reference#to#the#supernatural.#By#using#the#term#
in#this#manner,#we#deny#participants#knowledge#(or#inference)#that#the#actions#are#
performed#by,#or#for,#a#supernatural#agent#(as#with#past#research).##
# #The#ritual#stance,#upon#which#this#research#is#based,#broadly#predicts#that#
when#we#naively#observe#a#causally#opaque#ritual#act#(that#is,#when#we#cannot#easily#
infer#the#instrumental#purpose,#causal#mechanism,#or#even#the#performer’s#
underlying#motivation)#we#interpret#it#as#socially#normative#and#informative,#and#
subsequently#consider#that#it#may#require#a#change#in#beliefs#or#behavior#(Herrmann#
et#al.,#2013X#Legare#&#Souza,#2012X#Legare,#Whitehouse,#Wen,#&#Herrmann,#2012X#
Nielsen#et#al.,#2015X#Vohs,#Wang,#Gino,#&#Norton,#2013).#This#is#similar#and#
generally#consistent#with#other#authors#who#propose#that#rituals#arrest#our#attention#
and#executive#functions,#and#create#an#attributional#and#inferential#gap#which#we#are#
motivated#to#fill#with#meaning,#interpretation#or#behavior#(Csibra#&#Gergely,#2011X#
Rossano,#2012X#Schjoedt#et#al.,#2013).#This#is#in#contrast#to#proponents#of#the#socialY
action#hypothesis#(Barrett#&#Lawson,#2001X#Lawson#&#McCauley,#1990),#who#predict#
that#we#understand#a#ritual#with#reference#to#its#‘special’#(supernatural)#qualities#
# We#employed#a#2x2#betweenYparticipants#design#in#which#participants#were#
randomly#assigned#to#one#of#four#conditions:#1)#Ritual#with#no#context,#2)#Ritual#with#
context,#3)#Control#actions#with#no#context,#or#4)#Control#actions#with#context.#As#
there#is#no#‘knowable’#physicalYcausal#relationship#between#the#actions#performed#
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and#any#perceivable#outcomes,#we#did#not#anticipate#any#difference#across#
conditions#in#participants’#attribution#of#physical#change#to#the#objects.#Conversely,#
consistent#with#the#ritual#stance#(Herrmann#et#al.,#2013X#Legare#&#Souza,#2012X#
Nielsen#et#al.,#2015),#we#hypothesized#that#participants#who#observe#opaque#
(ritualistic)#actions#(i.e.,#those#in#conditions#1#and#2)#will#be#more#likely#to#attribute#a#
change#in#the#object’s#‘specialness’#(here#left#undefined#in#order#to#solicit#natural#
responses)#than#those#who#observe#transparent#(ordinary)#actions#(conditions#3#and#
4).#We#similarly#hypothesized#that#participants#observing#opaque#actions#will#be#more#
likely#to#desire/prefer#ritualized#objects#compared#to#participants#in#control#conditions.#
These#effects#will#be#moderated#by#the#presence#of#context,#such#that#participants#in#
conditions#2#and#4,#who#are#told#the#actions#belong#to#an#established#ritual,#will#
continue#to#infer#no#physical#change,#but#will#more#frequently#attribute#status#change#
and#more#frequently#find#the#actedYupon#object#desirable.#
# #
2.1!! Experiment!1!!
2.1.1!! Methods!
# 2.1.2#Participants!
# One#hundred#and#one#undergraduates#of#a#large#metropolitan#university#(77#
female,#23#male,#and#1#unreported)#participated#in#this#study#in#exchange#for#courseY
credit.#The#age#of#participants#ranged#from#17#–#37#years#(M#=#19.76,#SD#=#3.20),#
and#88%#reported#English#as#their#native#language#(details#of#native#language#was#
not#collected#of#those#for#whom#English#was#a#second#language).#An#additional#373#
adults#(176#female,#197#male,#and#1#unreported)#were#recruited#on#Amazon’s#
Mechanical#Turk#(mTurk)#in#exchange#for#US$1.70.##These#participants#ranged#in#
age#from#18#–#72#years#(M#=#35.33,#SD#=#11.35),#99.5%#reported#English#as#their#
native#language,#and#99.5%#reported#living#in#the#US#(.5%#values#unreported).#A#total#
of#39%#reported#completing#a#tertiary#degree#and#a#further#11%#reported#holding#a#
PostYgraduate#degree,#while#31.6%#reported#‘some#tertiary’.#Of#the#remaining#
participants,#17.6%#completed#high#school#while#only#.3%#reporting#‘some#high#
school’X#there#were#2#missing#values#(0.5%).##42.2%#of#participants#earned#less#than#
$25,000(US)#a#year,#16.7%#earned#between#$25,001#and#$35,000,#and#14.5%#
earned#between#$45,001#and#$55,000#(all#of#whom#accounted#for#86.8%#of#the#
sample),#the#remaining#13.2%#reported#earning#in#excess#of#$55,001#annually.##
#
# 2.1.3#Procedure!
# All#participants#were#briefed#on#the#task#and#completed#basic#demographic#
details#before#being#randomly#assigned#to#one#of#four#conditions#in#which#they#were#
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shown#a#total#of#6#videos#(two#videos#per#each#block#of#stimuliX#video#and#block#order#
fully#randomized).#After#viewing#each#video#participants#were#asked#to#respond#to#a#
number#of#quantitative#and#qualitative#questions.#Qualitative#questions#were#collected#
in#order#to#help#illuminate#any#confusing#participant#responses#or#attributions.#They#
included#“Which#drink#is#special,#and#why?”#and#“Why#did#you#select#that#drink#[to#
drink]?”.#A#brief#and#informal#survey#of#these#data#was#undertaken,#but#it#was#
concluded#that#they#provided#no#information#aboveYandYbeyond#the#quantitative#data,#
and#hence#these#were#not#included#in#any#later#analyses.#Participants#then#
completed#a#number#of#surveys#including#‘The#Revised#Paranormal#Beliefs#Scale’#
(26YitemsX#Tobacyk),#‘The#RationalYExperiential#Inventory’#(40YitemsX#Pacini#&#
Epstein),#a#‘Religiosity#Scale’#(8YitemsX#Rohrbaugh#&#Jessor),#and#a#novel#scale#
assessing#the#participant’s#‘History#of#religious#and#ritual#exposure’#(16YitemsX#See#
appendix#A).#The#novel#scale#was#created#in#order#to#determine#active#involvement#in#
both#everyday#and#religious#rituals,#as#well#as#participants’#expectations#that#
involvement#in#such#rituals#was#normative.#
#
# 2.1.4#Materials!
# Three#novel#rituals#were#created#which#contained#a#series#of#causally,#
instrumentally#and#motivationally#opaque#motor#actions.#Three#matched#action#
sequences#were#developed#as#controls,#in#which#the#actions#were#causally,#
instrumentally#and#motivationally#transparent.#All#videos#involved#the#pouring#of#a#
drink#(from#a#small#glass)#into#a#(larger)#glass.#Examples#of#videos#are#available#at#
[website!redacted!to!maintain!anonymityN!see!attachment!for!examples!of!stimuli],#
and#all#videos#are#available#from#the#first#author#upon#request.###
# #Videos#were#integrated#into#three#discreet#stimuli#blocks.#Block#1#involved#
one#action#(ritual#or#control)#performed#on#one#of#two#glasses,#Block#2#involved#one#
action#performed#on#one#of#three#glasses,#and#Block#3#involved#two#actions#
performed#on#two#of#three#glasses.#While#we#predict#that#the#efficacy#of#a#ritual#may#
be#due#to#its#opacity,#it#may#also#be#due#to#the#fact#that#rituals#tend#to#single#out#
specific#items.#In#Blocks#1#and#2,#one#glass#is#singled#out#by#virtue#of#the#act#
performed#upon#it#(thus#making#salient#its#‘singleness’).#In#Block#3,#however,#two#of#
three#glasses#are#acted#upon,#which#singles#out#the#third#glass#(which#was#not#acted#
upon).#Thus,#this#third#block#was#included#to#determine#whether#ritual#acts,#rather#
than#singling#acts,#imbue#objects#with#special#qualities.#In#order#to#fully#counterY
balance#the#location#of#the#actedYupon#object#across#each#block#a#total#of#24#ritual#
and#24#control#videos#were#created#in#which#all#possible#iterations#of#action#and#
glassYposition#(left,#right,#and#center)#were#recorded#for#each#Block.#A#total#of#12#
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videos#were#created#for#the#Block#1#presentations#(six#per#condition)X#18#videos#were#
created#for#the#Block#2#presentations#(nine#per#condition)X#and#a#further#18#videos#
were#created#for#the#Block#3#presentations#(nine#per#condition)#
Both#the#ritual#and#control#videos#follow#identical#formats#(see#Figure#1).#In#
each#video#all#materials#were#presented#on#a#table#at#the#beginning#of#the#sequence.#
The#demonstrator#moved#each#of#the#[larger]#glasses#toward#the#front#of#the#table,#
and#then#performed#an#action#(varied#according#to#condition).#A#goldenYyellow#liquid#
was#then#poured#from#the#smaller#glass#into#the#larger#glass,#from#right#to#left.#In#the#
ritual#condition#the#smaller#glass#was#raised#vertically#prior#to#pouring,#whereas#the#
control#condition#omitted#this#redundant,#opaque#action.#Finally,#the#glasses#
subjected#to#the#action#sequence#were#then#raised#and#either#bowed#to#(ritual!
condition)#or#inspected#(as#if#viewing#the#level#of#the#liquidX#control!condition).#
Glasses#were#returned#to#their#forward#position#and#the#demonstrator#returned#to#a#
neutral#posture.#Three#ritual#actions#were#created#and#matched#with#three#control#
actions.##
For#two#conditions#the#actions#were#paired#with#a#brief#statement#about#the#
context#of#the#act,#which#followed#the#form:#‘This!video!contains!elements!of!
established!ritual!seen!around!the!world.!The!actions!in!this!video!can!be!seen!in!
[ceremony!name]!of![Location]’.#The#ceremonies#used#were:#‘Bwiti!Ceremony!
(Gabon,!Africa)’,##‘Kava!Ceremony!(Fiji,!Pacific!Islands),#and#‘Ayahuasca!Ceremony!
(Ecuador,!South!America)’.#Participants#were#randomly#assigned#to#one#of#the#
following#four#conditions:#Condition#1#–#Ritual#action#with#contextX#Condition#2#–#
Ritual#action#without#contextX#Condition#3#–#Control#action#with#contextX#and#Condition#
4#–#Control#action#without#context.##All#participants#were#provided#brief#written#
instructions#asking#them#to#‘watch!the!following!video!in!full!before!moving!on!to!the!
next!page’!(videos#were#set#to#a#timer#so#that#participants#couldn’t#move#on#until#a#
length#of#time#slightly#greater#than#the#duration#of#the#video#had#passed).#
For#our#stimuli,#we#selected#motor#actions#that#were#flexible#enough#to#be#
applied#opaquely#(in#a#ritual#context)#and#transparently#(in#a#control#context),#and#
which#were#not#already#laden#with#cultural#meaning#Y#for#example,#lighting#candles#
may#imply#mourning#or#celebrationX#waving#a#cloth,#on#the#other#hand,#holds#fewer#
cultural#assumptions,#given#the#context.#The#transparent#actions#needed#to#afford#
viewers#an#easy#instrumental#interpretation,#and#so#we#chose#actions#that#were#
simple,#familiar,#and#relatable#(involving#cleaning#or#inspection).##
## The#‘Cloth’#and#‘Gesture’#control#actions#are#cleaning#actions,#while#the#‘Hum’#
control#gesture#was#a#familiar#utterance#that#conveys#an#identifiable#motive#
(inspection,#noting#something#of#interest,#or#identifying#an#interesting#quality#of#the#
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referent).#The#opaque/ritual#actions#were#neither#familiar#nor#identifiable,#nor#did#they#
afford#participants#a#simple#physical#interpretationX#furthermore,#these#actions#were#
obviously#causally#redundant.#In#all#instances,#the#opaque#ritual#actions#had#startY
endYstate#equivalency.#That#is,#the#objects#in#this#condition#were#not#discernably#(nor#
actually)#different#after#the#actions#than#they#were#before#them#(WatsonYJones#et#al.,#
2014).#The#actions#in#the#transparent/control#condition,#however,#conceivably#made#
(or#revealed)#changes#in#the#object.#In#the#‘Cloth’#and#‘Gesture’#actions,#the#object#
has#been#physically#interacted#with#(it’s#been#cleaned),#which#affords#a#valid#
interpretation#of#a#[possible]#real,#physical#changeX#the#‘Hum’,#while#making#no#
physical#change#to#the#object,#implies#the#actor#has#observed#a#veridical#difference#in#
this#objectX#the#‘Hum’#cues#an#interpretation#of#a#revealed#difference.##Thus,#
transparent/control#actions#violate#startYendYstate#equivalency,#and#allow#for#the#valid#
interpretation#that#the#actions#make#or#reveal#a#physical#difference#in#the#object#(even#
if#making#such#a#distinction#is#not#immediately#possible),#while#the#opaque/ritual#
actions#comply#with#startYendYstate#equivalency,#and#do#not#allow#for#any#reasonable#
or#valid#interpretation#that#the#actions#caused#physical#outcomes.!!
The#nature#and#content#of#the#rituals#and#control#actions#were#as#follows:#
# Cloth!Action.##In#the#ritual#condition#a#small#black#cloth#was#waved#upYandY
down#vigorously#at#the#glassX#at#no#point#did#the#cloth#make#contact#with#the#glass.#
The#matched#control#action#had#the#demonstrator#vigorously#clean#the#glass#with#the#
same#cloth#using#the#same#upYandYdown#motion.##
# Gesture!Action.#In#the#ritual#condition#the#demonstrator#closed#his#hand#and#
pointed#with#two#fingers#at#the#glass,#while#making#two#circular#motions#around#the#
opening#of#the#glass#(the#diameter#of#the#gesture#was#approximately#twice#the#
diameter#of#the#opening)X#at#no#point#did#the#gesture#make#contact#with#the#glass.#
The#matched#control#action#had#the#demonstrator#–#using#the#same#hand#position#–#
‘dust’#the#glass#with#his#fingers#as#if#removing#grit.##
# Hum!action.#In#the#ritual#condition#the#demonstrator#held#the#glass#at#headY
height#and#began#to#hum#in#a#long,#unwavering#and#sustained#fashion#(of#the#nature#
‘mmmmm…’X#duration#approximately#three#seconds).#In#the#control#condition#the#
demonstrator#held#the#glass#similarly#and#made#a#shorter,#more#variable#noise,#of#the#
nature#‘hmm…’#(as#if#inspecting#or#observing#a#curious#aspect#of#the#object).#No#
physical#or#causal#relationship#between#object#and#action#was#discernable#in#either#
condition.##
# Common!to!all!actions.#All#ritual#actions#included#two#further#elements.#In#both#
the#control#and#ritual#conditions,#glasses#that#were#not#subject#to#a#ritual#(but#which#
may#have#been#subject#to#a#control#action)#were#filled#by#lifting#a#smaller#glass#and#
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pouring#directly#and#efficiently#into#the#larger#glass.#When#an#object#was#subject#to#a#
ritual#action#(but#not#a#matched#control#action)#the#smaller#glass#was#lifted#as#if#it#
were#about#to#be#poured#into#the#larger#glass,#but#was#then#swiftly#raised#vertically#
before#being#lowered#and#poured#in#the#glass.#Furthermore,#after#the#completion#of#
the#pouring,#the#target#glass(es)#(in#both#conditions)#was#(were)#acted#upon#once#
more.#In#the#ritual#condition#the#ritual#glass(es)#was#(were)#raised##with#both#hands#
and#bowed#to#in#a#reverential#fashion.#In#the#control#condition#the#glass(es)#were#
raised#with#one#hand#and#inspected#with#a#headYcocking#motion#in#an#irreverent#(if#
curious)#fashion.##The#Block#Type#x#Action#Type#x#Condition#set#up#is#outlined#in#
Table#1.##
#
2.1.5!Measures!and!Coding!
We#had#three#primary#dependent#variables.#We#first#asked#whether#
participants#thought#the#drinks#were#the#same/identical,#whether#any#of#the#drinks#
were#‘special’,#and#which#drink#they#would#prefer#to#drink.#In#the#first#instance,#to#
gauge#if#participants#inferred#whether#a#physicalYcausal#process#had#occurred,#we#
asked#whether#the#drinks#were#the#same/identical.#This#was#of#primary#interest#in#the#
Ritual#condition#–#if#opaque#actions#had#startYendYstate#equivalency,#then#there#ought#
not#be#any#observable#difference.#In#the#second#instance,#we#measured#whether#
participants#perceived#‘specialness’#among#the#object#set.#On#the#prediction#that#no#
physical#differences#would#be#observed,#we#needed#to#determine#whether#
participants#made#any#attribution#regarding#the#objects,#then,#whether#or#not#the#
attribution#was#specific#to#ritual#actions#or#simply#to#objects#which#were#singled#out.#
We#deliberately#left#the#term#‘special’#undefined#in#order#to#get#at#whether#
participants#perceived#(perhaps#idiosyncratically)#a#change#in#the#object’s#status#(and#
not#exclusively#in#relation#to#supernatural#power,#as#Barrett#and#Lawson#(2001)#and#
Sorensen#et#al#(2006)#have#previously#used#the#term).##And#in#the#final#instance,#the#
ritual#stance#predicts#a#normative#interpretation#of#ritual#actions,#which,#based#on#
previous#research#begets#a#behavioral#response#(Herrmann#et#al.,#2013X#Legare#&#
Souza,#2012X#Legare#et#al.,#2015X#Nielsen#et#al.,#2015X#WatsonYJones#et#al.,#2014)!
#
#
#
#
#
#
#
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# Figure!1.!The#6#illustrated#steps#demonstrate#the#similarities#between#the#
ritual#and#control#actions#(images#show#the#‘Cloth’#ritual#acted#upon#the#center#glass).#
For#both#the#ritual#and#control#conditions#steps#1#and#2#are#identical,#wherein#the#
action#begins#and#the#demonstrator#moves#the#smaller#glasses#in#front#of#the#larger#
glasses.#In#the#ritual#condition#in#Step#3#the#cloth#is#waved#vigorously#at#the#glass,#
while#in#the#control#condition#the#cloth#is#used#to#clean#the#glass.#In#ritual#step#4#the#
smaller#glass#is#raised#high#before#being#poured#into#the#larger#glass,#whereas#in#the#
control#condition#the#smaller#glass#is#poured#directly.#In#ritual#step#5#the#glass#is#
raised#with#both#hands#and#bowed#to,#whereas#in#the#control#condition#it#is#raised#
with#one#hand#and#inspected.#Step#6#(for#both#conditions)#shows#the#demonstrator#
returning#to#a#neutral#position.##
#
#
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Table#1.#
Conditions!for!Experiment!1.!In!the!‘With!Context’!conditions!all!videos!contained!a!
statement!that!actions!conveyed!rituals!from!the!Bwiti!Ceremony!(Gabon,!Africa)’,!!
‘Kava!Ceremony!(Fiji,!Pacific!Islands),!or!‘Ayahuasca!Ceremony!(Ecuador,!South!
America)’.!Context!was!consistently!associated!with!only!one!action!type.!Within!
each!condition!order!of!Block!and!Action!type!were!randomized!across!participants.##
#
# Block#1:#
One#action#
performed#on#one#
of#two#glasses#
Block#2:#
One#action#
performed#on#one#
of#three#glasses#
Block#3:#
Two#actions#
performed#on#two#
of#three#glasses#
Condition#1#–#Ritual#action#
with#context## Videos#presenting#
2#of#the#following#
3#action#types:#
Cloth#
Gesture#
Hum#
Videos#presenting#
2#of#the#following#
3#action#types:#
Cloth#
Gesture#
Hum#
Videos#presenting#
2#of#the#following#
3#action#types:#
Cloth#
Gesture#
Hum#
Condition#2#–#Ritual#action#
without#context#
Condition#3#–#Control#action#
with#context##
Condition#4#–#Control#action#
without#context#
#
#
All#participants#watched#at#total#of#six#videos#(two#videos#from#each#of#the#
three#blocks).#After#each#video#participants#were#asked#a#series#of#questions.#When#
asked#‘Are!the!drinks!the!same?’#(or#‘are!the!three!drinks!the!same’#in#blocks#2#and#
3)#participants#could#report#that#they#were#the#same/identical#(coded#=#1),#or#that#they#
were#not#the#same/notYidentical#(coded#=#0).#When#asked#‘is!either!drink!special?’#(or#
‘are!any!of!the!three!drinks!special’#in#blocks#2#and#3#participants#could#report#either#
‘Yes’#(coded#=#1),#or#‘No’#(coded#=#0).#When#asked#‘which!drink!would!you!select!to!
drink?’#participants#could#indicate#their#selection#by#clicking#‘I!would!drink!the!
[location]!drink’#(where#‘left’,#‘center’,#or#‘right’#was#specified).#Their#responses#were#
dummy#coded#by#location,#and#later#converted#into#values#that#represented#whether#
they#selected#a#drink#that#was#acted#upon#(coded#=#1)#or#a#drink#that#was#not#acted#
upon#(coded#=#0).#Scores#were#summed#for#all#variablesX#given#that#participants#saw#
only#2#videos#per#block,#a#maximum#score#of#2#was#possible#(per#block)#for#each#
stimuli#type#on#each#of#the#above#three#measures.##
#
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2.1.6!Data!Analysis#
We#treated#the#coded#product#of#our#experiment#as#ordered#categorical#data,.#
The#appropriate#analytic#tool#for#such#data#is#an#Ordinal#Logistic#Regression#(OLR).#
Where#assumptions#of#OLR#are#violated,#we#use#Multinomial#Logistic#Regression#
(MLR).#Much#like#a#Binary#Logistic#Regression,#an#OLR#returns#a#Wald#value#to#
determine#significance,#and#is#interpreted#by#way#of#an#Odds#Ratio.#An#Odds#Ratio#
represents#the#likelihood#of#belonging#to#one#of#the#categorical#DVs#given#the#value#
of#an#IV.#Specific#to#OLR,#the#odds#ratio#applies#consistently#for#each#level#of#the#DV.##
An#important#assumption#of#an#OLR#is#that#of#proportional#odds.#When#this#
assumption#is#violated#it#is#appropriate#to#run#a#MLR,#which#treats#the#relationships#
between#the#categories#as#arbitrary.#For#further#information#on#OLR#and#MLR#please#
see:#Field#(2013),#Kleinbaum#and#Klein#(2010)#and#Menard#(2010).##
#
#
2.2.1!! Results!
# There#were#no#differences#between#the#undergraduate#participants#and#those#
recruited#via#mTurk#on#any#of#the#dependent#variables.##Subsequent#analyses#of#
these#variables#were#therefore#conducted#on#a#single#dataset,#collapsed#across#
populations#(N#=#475).##
#
# 2.2.2#Did!participants!perceive!drinks!as!‘the!same’?!
! Data#on#the#‘Same’#variable#was#coded#such#that#one#point#was#assigned#to#a#
response#in#which#the#participant#indicated#that#the#glasses#were#different.#Thus,#
across#two#trials,#if#a#participant#said#that#the#glasses#are#different#on#both#trials,#they#
had#a#total#score#of#2#(corresponding#to#category#2#–#‘Glasses#the#same#on#both#
trials’).#All#‘same’#analysis#returned#a#null#result#on#the#Test#of#Parallel#Lines#(p#>#.05)#
and#satisfied#the#assumption#of#proportional#odds,#indicating#OLR#was#an#appropriate#
statistical#tool.##
Across#Blocks#1#and#2#(two#glasses#one#action,#and#three#glasses#one#action,#
respectively)#we#found#that#our#OLR#did#not#provide#a#better#fit#than#the#general#
model.#In#Block#1#the#final#model#fit#was#not#significant,#χ2(2)#=#3.735,#p#=#.155,#nor#
was#the#model#fit#in#Block#2#χ2(2)=#2.922,#p#=#.232.#In#both#cases#this#indicates#that#a#
model#with!predictors#is#not#better#than#a#general#model#without#predictors.##
In#Block#3#(three#glasses#two#actions)#we#found#a#significantly#better#final#
model#fit,#χ2(2)=#6.577,#p#=#.037,#indicating#that#a#model#with#predictors#was#better#
than#a#model#without#predictors.#Pearson’s#GoodnessYofYfit,#χ2(4)=#9.509,#p#=#.05,#did#
not#fall#below#the#threshold#(p#<#.05).#As#Table#2#shows,#the#presence#of#opacity#
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makes#it#1.60#times#more#likely#that#participants#will#report#that#there#is#a#difference#
between#glasses#at#each#level#of#the#DV.#PseudoYR2#values#range#from#.011#
(McFadden)#to#.014#(Nagelkerke).#
Figure#2#shows#the#proportion#of#responses#in#each#category#across#all#four#
conditions.#
#
2.2.3!Did!participants!perceive!‘specialness’!among!the!drinks?!
Data#on#the#‘Special’#variable#was#coded#such#that#one#point#was#assigned#to#
a#response#in#which#the#participant#indicated#that#a#special#glass#was#present.#Thus,#
across#two#trials,#if#a#participant#said#that#a#special#glass#was#present#on#both#trials,#
they#had#a#total#score#of#2#(corresponding#to#category#2#–#‘Special#glasses#were#
present#on#both#trials’).#All#‘special’#analysis#returned#a#null#result#on#the#Test#of#
Parallel#Lines#(p#>#.05)#and#satisfied#the#assumption#of#proportional#odds,#indicating#
OLR#was#an#appropriate#statistical#tool.##
#
Table#2.#
Parameter!Estimates!of!Ordinal!Logistic!Regression!for!‘Same’!scores!for!all!three!
blocks!of!stimuli.!
Block!1!
Two!Glasses!!
One!Action!
Predictor# Log#Odds##Coefficient# SE# Wald's#χ^2# p! 95%#CI# Odds#Ratio#
Opacity#(1)#vs##
Transparency#
(0)##
Y0.49# 0.263# 3.456# 0.063# Y.026Y#1.006# Y#
Context#(1)#vs#
No#Context#(0)# Y0.134# 0.261# 0.265# 0.606# Y.377#Y#.645# Y#
#
##
# # # #
Block!2!
Three!Glasses!!
One!Action!
Predictor# Log#Odds#Coefficient# SE# Wald's#χ^2# p! 95%#CI# Odds#Ratio#
Opacity#(1)#vs##
Transparency#
(0)##
Y0.195# 0.224# 0.758# 0.384# Y.244#Y#.635# Y#
Context#(1)#vs#
No#Context#(0)# Y0.337# 0.226# 2.237# 0.135# Y.105#Y#.780# Y#
# # # # # # # #
Block3!
Three!Glasses!!
Two!Actions!
Predictor# Log#Odds#Coefficient# SE# Wald's#χ^2# p! 95%#CI# Odds#Ratio#
Opacity#(1)#vs##
Transparency#
(0)##
Y0.467# 0.229# 4.165# 0.041# .019#Y#.916# 1.595#
Context#(1)#vs#
No#Context#(0)# Y0.361# 0.229# 2.483# 0.115# Y.088#Y#.809# Y#
# #
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In#Block#1#(two#glasses#one#action)#we#found#a#significantly#better#final#model#
fit,#χ2(2)=#27.525,#p#<#.001,#indicating#that#a#model#with#predictors#was#better#than#a#
model#without#predictors.#Pearson’s#GoodnessYofYfit,#χ2(4)=#8.368,#p#=#.079,#did#not#
fall#below#the#threshold#(p#<#.05).#As#Table#3#shows,#when#actions#are#opaque,#
participants#are#1.76#times#more#likely#to#report#the#presence#of#specialness#at#each#
[increasing]#level#of#the#DV.#Likewise,#when#context#is#present,#participants#are#2.30#
times#more#likely#to#report#the#presence#of#specialness#at#each#[increasing]#level#of#
the#DV.##PseudoYR2#values#range#from#.035#(McFadden)#to#.073#(Nagelkerke).#
In#Block#2#(three#glasses#one#action)#we#found#a#significantly#better#final#
model#fit,#χ2(2)=#32.524,#p#<#.001,#indicating#that#a#model#with#predictors#was#better#
than#a#model#without#predictors.#Pearson’s#GoodnessYofYfit,#χ2(4)=#8.006,#p#=#.091,#
did#not#fall#below#the#threshold#(p#<#.05).#As#Table#3#shows,#when#actions#are#
opaque,#participants#are#2.65#times#more#likely#to#report#the#presence#of#specialness#
at#each#[increasing]#level#of#the#DV.#Likewise,#when#context#is#present,#participants#
are#1.46#times#more#likely#to#report#the#presence#of#specialness#at#each#[increasing]#
level#of#the#DV.##PseudoYR2#values#range#from#.036#(McFadden)#to#.078#
(Nagelkerke).#
In#Block#3#(three#glasses#two#actions)#we#found#a#significantly#better#final#
model#fit,#χ2(2)=#39.556,#p#<#.001,#indicating#that#a#model#with#predictors#was#better#
than#a#model#without#predictors.#Pearson’s#GoodnessYofYfit,#χ2(4)=#8.131,#p#=#.087,#
did#not#fall#below#the#threshold#(p#<#.05).#As#Table#3#shows,#when#actions#are#
opaque,#participants#are#2.73#times#more#likely#to#report#the#presence#of#specialness#
at#each#[increasing]#level#of#the#DV.#Likewise,#when#context#is#present,#participants#
are#1.76#times#more#likely#to#report#the#presence#of#specialness#at#each#[increasing]#
level#of#the#DV.##PseudoYR2#values#range#from#.036#(McFadden)#to#.078#
(Nagelkerke).#Figure#3#shows#the#proportion#of#responses#in#each#category#across#all#
four#conditions.
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!
! !
Figure'2.!Responses!as!a!percentage!of!total!responses!on!‘Same’!variable!across!all!blocks!
Figure'3.!Responses!as!a!percentage!of!total!responses!on!‘Special’!variable!across!all!blocks!
! 21!
!
!
Table!3!
Parameter'Estimates'of'Ordinal'Logistic'Regression'for'‘Special’'scores'for'all'three'
blocks'of'stimuli.!
Block&1&
Two&Glasses&&
One&Action&
Predictor! Log!Odds!!Coefficient! SE! Wald's!χ^2! p' 95%!CI! Odds!Ratio!
Opacity!(1)!vs!!
Transparency!(0)!! I0.565! 0.191! 8.702! 0.003! .189!I!.940! 1.759!
Context!(1)!vs!
No!Context!(0)! I0.834! 0.191! 19.014! <.001! .459!I!1.209! 2.303!
! ! ! ! ! ! ! !
Block&2&
Three&Glasses&&
One&Action&
Predictor! Log!Odds!Coefficient! SE! Wald's!χ^2! p' 95%!CI! Odds!Ratio!
Opacity!(1)!vs!!
Transparency!(0)!! I0.975! 0.182! 28.542! <.001! .617!I!1.332! 2.651!
Context!(1)!vs!
No!Context!(0)! I0.376! 0.182! 4.279! 0.039! .020!I!.733! 1.456!
! ! ! ! ! ! ! !
Block3&
Three&Glasses&&
Two&Actions&
Predictor! Log!Odds!Coefficient! SE! Wald's!χ^2! p' 95%!CI! Odds!Ratio!
Opacity!(1)!vs!!
Transparency!(0)!! I1.006! 0.185! 29.57! <.001! .643!I!1.369! 2.735!
Context!(1)!vs!
No!Context!(0)! I0.566! 0.184! 9.437! 0.002! .205!I!.928! 1.761!
!
!
!
!
!
!
!
!
'
'
'
'
'
'
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2.2.4'Which'drink'did'participants'select'to'drink?'
Data!on!the!‘Drink’!variable!was!coded!such!that!one!point!was!assigned!to!a!
response!in!which!the!participant!indicated!that!they!would!drink!the!acted!upon!
drink.!Thus,!across!two!trials,!if!a!participant!said!that!they!would!drink!the!acted!
upon!drink!on!both!trials,!they!had!a!total!score!of!2!corresponding!to!category!2!–!
‘chose!actedIupon!objects!exclusively’).!All!‘Drink’!analysis!returned!a!significant!
result!on!the!Test!of!Parallel!Lines!(p!<!.05),!indicating!that!the!logit!(the!odds!ratio)!
varies!between!levels!of!the!DV!for!a!given!significant!IV.!As!a!result,!we!used!MLR!
analysis,!which!ignores!the!ordered!nature!of!the!data!and!treats!it!as!nominal!
(arbitrarily!ordered).!!
In!Block!1!(two!glasses!one!action)!we!found!a!significantly!better!final!model!
fit,!χ2(4)=!31.085,!p!<!.001,!indicating!that!a!model!with!predictors!was!better!than!a!
model!without!predictors.!Pearson’s!GoodnessIofIfit,!χ2(2)=!.317,!p!=!.854,!did!not!
fall!below!the!threshold!(p!<!.05).!As!Table!4!shows,!when!actions!are!opaque,!
participants!are!2.84!times!more!likely!to!report!preferring!to!drink!the!acted!upon!
object!only!at!level!2!of!the!DV.!Likewise,!when!context!is!present,!participants!are!
2.00!times!more!likely!to!report!preferring!to!drink!the!acted!upon!object!only!at!level!
2!of!the!DV.!!PseudoIR2!values!range!from!.030!(McFadden)!to!.072!(Nagelkerke).!
Neither!Action!Type!nor!Context!significantly!predicted!responses!at!Level!1!of!the!
DV.!!
In!Block!2!(three!glasses!one!action)!we!found!a!significantly!better!final!
model!fit,!χ2(4)=!43.296,!p!<!.001,!indicating!that!a!model!with!predictors!was!better!
than!a!model!without!predictors.!Pearson’s!GoodnessIofIfit,!χ2(2)=!.085,!p!=!.958,!did!
not!fall!below!the!threshold!(p!<!.05).!As!Table!4!shows,!when!actions!are!opaque,!
participants!are!3.60!times!more!likely!to!report!preferring!to!drink!the!acted!upon!
object!only!at!level!2!of!the!DV.!Likewise,!when!context!is!present,!participants!are!
1.76!times!more!likely!to!report!preferring!to!drink!the!acted!upon!object!only!at!level!
2!of!the!DV.!!PseudoIR2!values!range!from!.043!(McFadden)!to!.099!(Nagelkerke).!
Neither!Action!Type!nor!Context!significantly!predicted!responses!at!Level!1!of!the!
DV.!!
In!Block!3!(three!glasses!two!actions)!we!found!a!significantly!better!final!
model!fit,!χ2(4)=!13.611,!p!=!.009,!indicating!that!a!model!with!predictors!was!better!
than!a!model!without!predictors.!Pearson’s!GoodnessIofIfit,!χ2(2)=!.652,!p!=!.722,!did!
not!fall!below!the!threshold!(p!<!.05).!As!Table!4!shows,!when!actions!are!opaque,!
participants!are!.56!times!as!likely!to!report!preferring!to!drink!the!acted!upon!object!
only!at!level!1!of!the!DV.!Separately,!when!context!is!present,!participants!are!1.68!
times!more!likely!to!report!preferring!to!drink!the!acted!upon!object!only!at!level!2!of!
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the!DV.!No!other!significant!effects!were!observed.!PseudoIR2!values!range!from!
.013!(McFadden)!to!.032!(Nagelkerke).!!
Figure!4!shows!the!proportion!of!responses!in!each!category!across!all!four!
conditions.!
!
!
Table!4.!
Parameter'Estimates'of'Multinomial'Logistic'Regression'for'‘Drink’'scores'for'all'
three'blocks'of'stimuli.!
Block&1& Predictor!
Log!Odds!
Coefficient! SE! Wald's!χ^2! p' 95%!CI! Odds!Ratio!
Picking!Acted!
Upon!Objects!
ONCE!
Opacity!(0)!vs!!
Transparency!(1)!! 0.082! 0.216! 0.144! 0.704! .711!I!1.658! !
Context!(0)!vs!
No!Context!(1)! I0.021! 0.215! 0.01! 0.921! .643!I!1.491! !
Picking!Acted!
Upon!Objects!
TWICE!
Opacity!(0)!vs!!
Transparency!(1)!! 1.045! 0.244! 18.36! <.001! 1.763!I!4.585! 2.843!
Context!(0)!vs!
No!Context!(1)! 0.691! 0.242! 8.179! 0.004! 1.243!I!3.204! 1.996!
! ! ! ! ! ! ! !! ! ! ! ! ! ! !
Block&2& Predictor!
Log!Odds!
Coefficient! SE! Wald's!χ^2! p' 95%!CI! Odds!Ratio!
Picking!Acted!
Upon!Objects!
ONCE!
Opacity!(0)!vs!!
Transparency!(1)!! 0.061! 0.236! 0.067! 0.796! .669!I!1.688! !
Context!(0)!vs!
No!Context!(1)! 0.104! 0.232! 0.2! 0.655! .704!I!1.746! !
Picking!Acted!
Upon!Objects!
TWICE!
Opacity!(0)!vs!!
Transparency!(1)!! 1.282! 0.23! 31.141! <.001! 2.297!I!5.651! 3.604!
Context!(0)!vs!
No!Context!(1)! 0.563! 0.225! 6.251! 0.012! 1.129!I!2.730! 1.756!
! ! ! ! ' ! !
!! ! ! ! ! ! !
Block&3& Predictor!
Log!Odds!
Coefficient! SE! Wald's!χ^2! p' 95%!CI! Odds!Ratio!
Picking!Acted!
Upon!Objects!
ONCE!
Opacity!(0)!vs!!
Transparency!(1)!! I0.58! 0.227! 6.515! 0.011! .658!I!.874! 0.560!
Context!(0)!vs!
No!Context!(1)! 0.144! 0.226! 0.408! 0.523! .742!I!1.798! !
Picking!Acted!
Upon!Objects!
TWICE!
Opacity!(0)!vs!!
Transparency!(1)!! I0.015! 0.221! 0.005! 0.945! .638!I!1.520! !
Context!(0)!vs!
No!Context!(1)! 0.519! 0.222! 5.475! 0.019! 1.088!I!2.596! 1.680!
!
!
!
!
!
Note:!The!dummy!coding!of!the!IV’s!has!been!reversed!from!previous!OLR!analysis.!This!has!been!done!so!that,!as!
IV!levels!increase,!a!positive!Log!Odds!Coefficient!reveals!an!increase!in!likelihood!for!DV!categories.!This!makes!
the!results!are!more!easily!interpreted,!and!is!due!to!the!underlying!mathematical!structure!of!MLR!compared!to!
OLR!using!SPSS.!The!reference!category!for!the!DV!(‘0’)!is!‘Did!not!pick!any!Acted!Upon!objects’.!!
!
!
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!
!
!
!
!
!
!
! !
Figure'4.!Responses!as!a!percentage!of!total!responses!on!‘Drink!Preference’!variable!across!all!blocks!
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2.2.5$Survey$results$$
$ Undergraduates+(M+=+2.61,+SD+=+1.23)+scored+significantly+higher+on+the+
Religiosity+scale+than+mTurk+participants+(M+=+2.28,+SD+=+1.28),+t(474)+=+2.318,+p+=+
.021H+Similarly,+on+the+novel+scale+of+Ritual+and+Religious+exposure,+undergraduates+
(M+=+3.24,+SD+=+.65)+had+more+exposure+and+involvement+in+ritual+than+mTurk+
participants+(M+=+2.99,+SD+=+.72),+F(1,473)+=+10.294,+p+=+.001+(See+Table+5+for+
separate+and+combined+means+and+standard+deviations+on+survey+items).+
Regardless,+there+were+no+consistent+patterns+of+association+between+survey+items+
and+dependent+variables+for+the+populations+combined+(Table+6H+correlations+for+each+
population+separately+can+be+found+in+Tables+B1+and+B2+of+Appendix+B).+
+
Table+5.+
Survey$results$for$both$Undergraduate$and$mTurk$samples$(including$collapsed$
totals)$(Study$1).$
++ Undergraduates+
mTurk+
Participants+
+
Combined+
Sample+
++ Mean$(SD)$ Mean$(SD)$ $ Mean$(SD)$
+Revised+Paranormal++
Beliefs+Scale++
7Dpoint$
+
2.82+(.93)+ 2.77+(.93)+ + 2.78+(1.16)+
Rational+Subscale+
RationalSExperiential+Inventory+
5Dpoint$
+
3.52+(.49)+ 3.63+(.71)+
+
3.61+(.67)+
Intuitive+Subscale+
RationalSExperiential+Inventory+
5Dpoint$
+
3.28+(.53)+ 3.19+(.80)+
+
3.21+(.75)+
Religiosity+Scale++
6Dpoint$
+
2.61+(1.23)*+ 2.28+(1.28)*+ 2.35+(1.28)+
Ritual+and+Religious+Exposure+
5Dpoint+ 3.24+(.65)*+ 2.99+(.72)*+ + 3.04+(.72)+
+
++
+
*+p+<.05+
+ +
$
$
+
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Table&6.&
Table&of&correlations&between&survey&items&and&dependent&variables&of&Experiment&1&(combined&populations:&N&=&475)&
& &
1& 2& 3& 4& 5& 6& 7& 8& 9& 10& 11& 12& 13& 14&
1&
History&of&Religious&and&Ritual&
Exposure&& B& .384**& B0.066& .271**& .531**& 0.068& 0.038& 0.039& 0.015& B0.022& 0.019& B0.026& 0.065& 0.026&
2& Paranormal&Beliefs&
&
B& B.107*& .292**& .503**& B0.018& B0.02& 0.005& B0.04& B0.004& B0.001& B.102*& B0.059& 0.028&
3& Rational&Thinking&Style&
& &
B& B0.058& B0.041& B0.04& B0.012& 0.027& 0.071& 0.05& 0.043& B0.02& 0.045& B0.024&
4& Intuitive&Thinking&Style&
& & &
B& .177**& B0.022& B0.017& 0.006& 0.003& 0.013& B0.006& B.115*& B0.037& 0.047&
5& Religiosity&
& & & &
B& 0.023& 0.046& 0.018& B0.051& B0.064& B0.047& B0.03& 0.039& B0.045&
6& SAME&Scores&Block&1&
& & & & &
B& .554**& .582**& B.434**& B.300**& B.278**& B0.095& B0.083& B0.009&
7& SAME&Scores&Block&2&
& & & & & &
B& .707**& B.245**& B.397**& B.324**& B.093*& B.147**& B0.088&
8& SAME&Scores&Block&3&
& & & & & & &
B& B.196**& B.294**& B.378**& B.110*& B.154**& B.120**&
9& SPECIAL&Scores&Block&1&
& & & & & & & &
B& .514**& .548**& 0.078& 0.089& .095*&
10& SPECIAL&Scores&Block&2&
& & & & & & & & &
B& .683**& .202**& .241**& 0.047&
11& SPECIAL&Scores&Block&3&
& & & & & & & & & &
B& .218**& .229**& 0.089&
12& DRINK&preference&Block&1&
& & & & & & & & & & &
B& .564**& .281**&
13& DRINK&preference&Block&2&
& & & & & & & & & & & &
B& .224**&
14& DRINK&preference&Block&3&
& & & & & & & & & & & & &
B&
& & & & & & & & & & & & &
**&p&<&.001&(2Btailed)&
& & & & & & & & & & & & &
&p&<&.05&(2Btailed)&
Note:&Correlations&blocked&in&Grey&are&the&correlations&between&survey&items&and&dependent&variables&
&
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! 2.3.1!Discussion!
In#Experiment#1#participants#were#exposed#to#videos#of#rituals#or#matched#
control#tasks,#and#were#either#given#written#context#describing#the#actions#or#not.#The#
ritual#actions#were#constructed#based#on#common#elements#of#ritual#(e.g.,#
redundancy,#repetition,#formality)#with#a#particular#focus#on#making#the#actions#
causally#opaque.#That#is,#the#ritual#actions#were#designed#to#have#no#knowable#
physical#causal#relationship#with#the#object,#so#that#it#would#be#impossible#for#
participants#to#validly#infer#any#physicalCcausal#effects.#Our#data#substantiate#these#
claims,#and#our#hypotheses#were#supported.#In#Blocks#1#and#2#(one#ritual#act#
performed#on#one#of#two,#or#one#of#three#glasses,#respectively)#neither#actionCtype#
nor#the#presence#of#context#made#the#models#of#participants#responses#more#
accurate#than#a#general#model.#Indeed,#even#in#Block#3#where#we#did#find#a#better#fit,#
it#explained#less#than#1.5%#of#the#variance#in#the#model.#In#Block#3#(two#ritual#acts#on#
one#of#three#glasses),#we#found#opacity#made#it#1.60#times#more#likely#for#
participants#to#report#that#objects#differed#at#each#level#of#the#DV,#though#no#effect#for#
context#was#observed.#This#finding#was#unexpected,#but#is#possibly#attributable#to#the#
fact#that#one#cup#was#singled#out#by#the#demonstrator#by#virtue#of#being#excluded#
from#specific#ritual#acts.#It#may#be#the#case#that#this#cup#was#made#‘less#same’#by#
virtue#of#the#ritual#act,#but#it’s#also#possible#that#participants#inferred#this#cup#was#
excluded#as#it#was#different#to#the#other#cups#prior#to#the#ritual#actions.#Determining#
the#reason#for#this#finding#is#beyond#the#scope#of#this#experiment,#but#may#
nevertheless#warrant#future#investigation#(assuming#this#is#not#a#Type#I#error,#given#
that#this#effect#was#not#found#in#Experiment#2).#
While#ritual#acts#did#not#appear#to#systematically#vary#physical#qualities#of#the#
objects#studied#(and#context#had#no#influence#whatsoever),#this#was#not#the#case#for#
intangible#qualities.#Opaque#actions#made#it#considerably#more#likely#that#participants#
would#report#the#presence#of#‘specialness’#within#the#object#set,#with#Odds#Ratios#
(OR)#between#1.76#and#2.65S#the#presence#of#context#had#a#similar#influence#(OR#
between#1.46#and#2.30).#On#average,#opaque#actions#increased#this#likelihood#more#
than#the#presence#of#context.#
In#Blocks#1#and#2,#participants#were#more#likely#to#exclusively#prefer#the#
actedCupon#object#if#opacity#was#present#(OR#between#2.84#and#3.60),#but#not#to#
occasionally#prefer#the#acted#upon#object#(i.e.,#chose#‘acted#upon’#only#once#over#
both#trials).#Context#also#appeared#to#increase#likelihood#(in#Blocks#1#and#2)#that#
participants#would#exclusively#prefer#actedCupon#objects#(OR#between#1.68#and#
2.00),#but#not#to#occasional#prefer#the#actedCupon#object.#We#did#not#find#this#explicit#
effect#in#Block#3,#though#we#did#notice#a#decrease#in#the#likelihood#that#they#would#
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occasionally#prefer#the#acted#upon#object#(OR#=#0.56).#We#interpret#this#as#weak#
evidence#that#participants’#preference#regarding#actedCupon#and#nonCactedCupon#
objects#varies#as#the#relationship#between#action#and#singleness#varies.#In#Block#3,#
acting#opaquely#toward#two#objects#and#singling#out#the#third,#results#in#greater#
preference#for#nonCacted#(singledCout)#objects,#relative#to#preference#in#Blocks#1#and#
2.#That#said,#the#presence#of#context#makes#it#1.68#times#more#likely#for#participants#
to#exclusively#prefer#actedCupon#objects.#Thus,#our#hypotheses#were#supported.#
Ritual#actions#with#causal#opacity#(with#no#‘knowable’#physicalCcausal#relationship)#
were#not#more#likely#to#be#reported#as#physically#different#from#objects#subjected#to#
transparent#actions#(indeed,#neither#actionCtype#appeared#to#influence#physical#
attributions#of#the#object).#However,#the#presence#of#opacity#lead#to#‘special’#objectC
attributions,#which#in#turn,#lead#to#greater#preference#for#acted#upon#objects.#
Providing#context,#which#served#a#normative#cue#(i.e.,#these#actions#are#the#actions#
of#a#specific#group#of#people)#increased#the#effect.#This#supports#predictions#derived#
from#the#ritual#stance#which#describe#a#normative#interpretation#of#ritual#actions.##
No#systematic#relationship#was#observed#between#survey#items#and#scores#
on#Sameness,#Specialness,#or#Drink#Preference.#This#was#generally#surprising,#and#
while#much#caution#should#be#exercised#in#drawing#conclusions#from#null#results,#it#
may#suggest#the#literature#holds#hidden#assumptions#regarding#the#role#learning#and#
enculturation#play#in#ritual#cognition.#For#example,#the#literature#on#ritual#is#frequently#
coupled#with#religion,#draws#heavily#on#anthropological#studies,#and#is#embedded#
within#a#broader#literature#on#the#evolution#of#religionS#indeed,#many#of#the#rituals#we#
observe#emerging#in#the#wake#of#social#and#secular#disasters#are#religiously#
motivated#(Jacobs,#2004).#In#our#study,#scores#on#Rohrbaugh#&#Jessor#(1975)#
Religiosity#scale#did#not#correlate#with#scores#on#Sameness,#Specialness,#or#
Desirability.#Nor#did#Tobacyk’s#(2004)#revised#scale#of#paranormal#belief,#despite#
having#7#dimensions#which#cover#beliefs#relating#to#Superstition,#Spiritualism,#Psi,#
Witchcraft,#Religion,#PreCcognition,#and#Extraordinary#life#forms.#Thinking#styles#also#
failed#to#correlate#with#the#dependent#variablesS#Intuitive#thinking#has#been#implicated#
in#superstitious#reasoning#(SadlerCSmith,#2011),#and#thinking#styles#more#broadly#
have#been#implicated#in#religiosity#and#belief#(Gervais#&#Norenzayan,#2012S#
Shenhav,#Rand,#&#Greene,#2012).#Finally,#the#index#of#religious#and#ritual#exposure#
did#not#correlate#with#any#of#the#target#DVs,#despite#measuring#the#degree#to#which#
participants#had#experience#with,#and#normative#expectations#for,#ritual#exposure#and#
participation.#These#null#results,#though#weak#from#an#inferential#point#of#view,#
suggest#that#the#relationship#between#ritual#and#religion#may#need#to#be#better#
qualified#in#the#future.###
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#
3.1.1$$ Experiment$2$
$ In#Experiment#1#it#was#shown#that#context,#when#paired#with#ritual#actions,#
can#increase#perceptions#of#specialness#and#preference#–#presumably#by#way#of#the#
normative#social#information#it#provides.#Experiment#2#was#conducted#in#order#to#
determine#whether#the#valence#of#the#context#influenced#the#apparent#effect.#In#
Experiment#1,#the#rituals#chosen#to#provide#context#were#relatively#novel#and#
neutrally#valanced.#That#is,#by#using#obscure#rituals#as#stimuli#participants#were#
unlikely#to#draw#upon#prior#information#(about#the#groups#described)#to#infer#the#
ritual’s#emotional#tone#–#yet#still#allowed#them#to#validly#infer#normative,#social#
information.#In#making#this#decision#we#limited#the#role#of#context#to#merely#
describing#the#act#as#belonging#to#a#group#and#denying#participants#a#meaningful#
sense#of#ritual#intent.#To#evaluate#the#potential#impact#of#prior#knowledge,#in#
Experiment#2#the#contexts#we#employed#belonged#to#well#recognized#groups#who#are#
generally#regarded#as#aversiveS#we#described#rituals#(or#control#acts)#as#either#
satanic,#voodooistic,#or#wiccan#(witchcraft).#Again,#we#denied#participants#any#explicit#
sense#of#ritual#purpose,#but#in#using#these#groups#we#provided#participants#with#
inferentially#rich#information.#The#religions#of#Satanism,#Voodoo#(or#Voodou),#and#
Wicca#(Modern#Witchcraft)#are#all#exceeding#minorities#in#the#population#sampled#
(the#US)#and#around#the#world,#but#have#a#history#of#misrepresentation#and#
malignment#in#the#media#and#in#popCculture.##They#are#frequently#portrayed#as#
threatening,#evil,#sinister,#and#being#generally#in#opposition#to#majority#values#of#the#
United#States.#If#rituals#allow#individuals#to#express#identification#with#groups,#and#
facilitating#expressions#of#commitment#to#beliefs#and#values#of#the#groups#and#its#
members#(Atran#&#Henrich,#2010S#Ensminger,#1997S#Henrich,#2009S#Konvalinka#et#al.,#
2011S#Legare#&#WatsonCJones,#2015S#Reddish#et#al.,#2014S#Ruffle#&#Sosis,#2007S#
Sosis#&#Bressler,#2003S#Sosis#&#Ruffle,#2003S#Whitehouse#&#Lanman,#2014S#
Wiltermuth#&#Heath,#2009)#then#we#ought#to#be#relatively#calibrated#to#identifying#
rituals#of#groups#to#which#we#do#not#belong,#or#which#we#find#aversive.#Thus,#groups#
such#as#the#ones#employed#here#ought#to#lead#participants#to#avoid#actedCupon#
objects.#Stated#another#way,#we#predict#that#the#valence#of#attributions#towards#
ritualized#objects#will#be#congruent#with#the#valence#of#attributions#to#the#group#
(though#we#still#expect#attributions#of#‘specialness’#to#remain#high,#as#‘specialness’,#in#
the#layCsense,#is#not#limited#to#positive#contexts).##
$
$
$
! 30!
$
3.1.2$ $Methods$
# 3.1.3!Participants!
A#total#of#353#participants#were#recruited#via#mTurk.#The#sample#consisted#of#
163#female#and#189#male#participants#(with#1#missing#value),#who#ranged#in#age#from#
18#to#92#years#(M#=#35.29,#SD#=#11.79),#and#who#overwhelmingly#reported#English#
as#their#native#language#(98.6%).#A#total#of#45.0%#reported#completing#a#tertiary#
degree#and#a#further#10.2%#reported#holding#a#PostCgraduate#degree,#while#30.7%#
reported#‘some#tertiary’.#Of#the#remaining#participants,#13.6%#completed#high#school#
while#only#.3%#reporting#‘some#high#school’S#there#was#1#missing#values#(0.3%).##
43.8%#of#participants#earned#less#than#$25,000(US)#a#year,#17.0%#earned#between#
$25,001#and#$35,000,#and#10.5%#earned#between#$45,001#and#$55,000#(all#of#whom#
accounted#for#80.7%#of#the#sample),#the#remaining#19.2%#reported#earning#in#excess#
of#$55,001#annually.##
#
3.1.4!Materials!
# The#materials#employed#in#Experiment#2#were#identical#to#those#employed#in#
Experiment#1,#except#for#one#difference.#While#the#same#videos#were#presented#to#
participants,#we#altered#the#nature#of#the#contextual#information.#Instead#of#describing#
three#relatively#obscure#and#neutrally#valanced#rituals#(i.e.,#Kava,#Bwititi,#and#
Ayuahasca)#we#described#more#aversive#rituals.#Using#the#same#written#form,#‘‘This!
video!contains!elements!of!established!ritual!seen!around!the!world.!The!actions!in!
this!video!can!be!seen!in![ceremony!name]!of![Location]’,#we#described#each#video#
as#representing#Satanic!Ritual!(North!America),!Voodoo!Ritual!(Caribbean!Sea)!or!
Wicca/Witchcraft!Ritual!(British!Isles).!!! !
3.1.5!Design,!Procedure!and!Coding!
# As#per#Experiment#1,#participants#were#randomly#assigned#to#one#of#four#
conditions:#1)#Ritual#with#no#context,#2)#Ritual#with#context,#3)#Control#actions#with#no#
context,#or#4)#Control#actions#with#context.#The#procedure#and#coding#were#identical#
to#Experiment#1.##
#
3.2.1$$ Results$
3.2.2!Did!participants!perceive!drinks!as!‘the!same’?!
Data#on#the#‘Same’#variable#was#coded#such#that#one#point#was#assigned#to#a#
response#in#which#the#participant#indicated#that#the#glasses#were#different.#Thus,#
across#two#trials,#if#a#participant#said#that#the#glasses#are#different#on#both#trials,#they#
had#a#total#score#of#2#(corresponding#to#category#2#–#‘Glasses#the#same#on#both#
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trials’).#All#‘same’#analysis#returned#a#null#result#on#the#Test#of#Parallel#Lines#(p#>#.05)#
and#satisfied#the#assumption#of#proportional#odds,#indicating#OLR#was#an#appropriate#
statistical#tool.##
Across#all#blocks#(two#glasses#one#action,#three#glasses#one#action,#and#three#
glasses#two#actions)#we#found#that#our#OLR#did#not#provide#a#better#fit#than#the#
general#model.#In#Block#1#the#final#model#fit#was#not#significant,#χ2(2)#=#.274,#p#=#
.696,#nor#was#the#model#fit#in#Block#2#χ2(2)=#.701,#p#=#.704,#nor#was#the#model#fit#in#
Block#3,#χ2(2)=#.650,#p#=#.723.#In#all#cases#this#indicates#that#a#model#with!predictors#
is#not#better#than#a#general#model#without#predictors.#See#table#7#for#specific#values.#
Figure#5#shows#the#proportion#of#responses#in#each#category#across#all#four#
conditions.#
#
Table#7#
Parameter!Estimates!of!Ordinal!Logistic!Regression!for!‘Same’!scores!for!all!three!
blocks!of!stimuli.!
#
Block$1$
Two$Glasses$$
One$Action$
Predictor# Log#Odds##Coefficient# SE# Wald's#χ^2# p! 95%#CI# Odds#Ratio#
Opacity#(1)#vs##
Transparency#(0)## C0.119# 0.214# 0.31# 0.577# C.539#C#.300# C#
Context#(1)#vs#
No#Context#(0)# C0.137# 0.214# 0.411# 0.521# C.556#C#.282# C#
#
##
# # # #
Block$2$
Three$
Glasses$$
One$Action$
Predictor# Log#Odds#Coefficient# SE# Wald's#χ^2# p! 95%#CI# Odds#Ratio#
Opacity#(1)#vs##
Transparency#(0)## C0.074# 0.256# 0.085# 0.771# C.577#C#.428# C#
Context#(1)#vs#
No#Context#(0)# C0.202# 0.256# 0.622# 0.41# C.704#C#.300# C#
# # # # # # # #
Block3$
Three$
Glasses$$
Two$Actions$
Predictor# Log#Odds#Coefficient# SE# Wald's#χ^2# p! 95%#CI# Odds#Ratio#
Opacity#(1)#vs##
Transparency#(0)## C0.069# 0.251# 0.075# 0.785# C0.985# C#
Context#(1)#vs#
No#Context#(0)# C0.192# 0.251# 0.584# 0.445# C.685#C#.301# C#
#
$
$
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!
!
!
!
!
!
[Insert!figure!5!here]!
!
! !
Figure!5.!Responses!as!a!percentage!of!total!responses!on!‘Same’!variable!across!all!blocks!
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3.2.3$Did$participants$perceive$‘specialness’$among$the$drinks?$
Data$on$the$‘Special’$variable$was$coded$such$that$one$point$was$assigned$to$
a$response$in$which$participants$reported$that$one$of$the$glasses$was$special.$Thus,$
across$two$trials,$if$a$participant$said$one$of$the$glasses$was$special$on$both$trials,$
they$had$a$total$score$of$2$(corresponding$to$category$2$–$‘Specialness$present$on$
both$trials’).$All$‘Special’$analyses$returned$a$null$result$on$the$Test$of$Parallel$Lines$
(p$>$.05)$and,$thus,$satisfied$the$assumption$of$proportional$odds,$indicating$OLR$was$
an$appropriate$statistical$tool.$
In$Block$1$(two$glasses$one$actions)$we$found$a$significantly$better$final$
model$fit,$χ2(2)=$12.536,$p$=$.002,$indicating$that$a$model$with$predictors$was$better$
than$a$model$without$predictors.$Pearson’s$GoodnessSofSfit,$χ2(4)=$2.980,$p$=$.561,$
did$not$fall$below$the$threshold$(p$<$.05).$As$Table$8$shows,$when$actions$are$
opaque,$participants$are$1.48$times$more$likely$to$report$the$presence$of$specialness$
at$each$[increasing]$level$of$the$DV.$Likewise,$when$context$is$present,$participants$
are$1.83$times$more$likely$to$report$the$presence$of$specialness$at$each$[increasing]$
level$of$the$DV.$$PseudoSR2$values$range$from$.017$(McFadden)$to$.040$
(Nagelkerke).$
In$Block$2$(three$glasses$one$actions)$we$found$a$significantly$better$final$
model$fit,$χ2(2)=$32.028,$p$<$.001,$indicating$that$a$model$with$predictors$was$better$
than$a$model$without$predictors.$Pearson’s$GoodnessSofSfit,$χ2(4)=$7.316,$p$=$.120,$
did$not$fall$below$the$threshold$(p$<$.05).$As$Table$8$shows,$when$actions$are$
opaque,$participants$are$3.02$times$more$likely$to$report$the$presence$of$specialness$
at$each$[increasing]$level$of$the$DV.$Likewise,$when$context$is$present,$participants$
are$1.74$times$more$likely$to$report$the$presence$of$specialness$at$each$[increasing]$
level$of$the$DV.$$PseudoSR2$values$range$from$.048$(McFadden)$to$.102$
(Nagelkerke).$
In$Block$3$(three$glasses$two$actions)$we$found$a$significantly$better$final$
model$fit,$χ2(2)=$16.463,$p$<$.001,$indicating$that$a$model$with$predictors$was$better$
than$a$model$without$predictors.$Pearson’s$GoodnessSofSfit,$χ2(4)=$2.179,$p$=$.703,$
did$not$fall$below$the$threshold$(p$<$.05).$As$Table$8$shows,$when$actions$are$
opaque,$participants$are$1.66$times$more$likely$to$report$the$presence$of$specialness$
at$each$[increasing]$level$of$the$DV.$Likewise,$when$context$is$present,$participants$
are$2.07$times$more$likely$to$report$the$presence$of$specialness$at$each$[increasing]$
level$of$the$DV.$$PseudoSR2$values$range$from$.026$(McFadden)$to$.055$
(Nagelkerke).$Figure$6$shows$the$proportion$of$responses$in$each$category$across$all$
four$conditions.$
$
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Table$8$
Parameter$Estimates$of$Ordinal$Logistic$Regression$for$‘Special’$scores$for$all$three$
blocks$of$stimuli.$
$
Block&1&
Two&Glasses&&
One&Action&
Predictor$ Log$Odds$$Coefficient$ SE$ Wald's$χ^2$ p$ 95%$CI$ Odds$Ratio$
Opacity$(1)$vs$$
Transparency$(0)$$ S0.395$ 0.203$ 3.775$ 0.052$ S.793$S$.003$ 1.484$
Context$(1)$vs$
No$Context$(0)$ S0.604$ 0.204$ 8.794$ 0.003$ S1.003$S$S.205$ 1.829$
$ $ $ $ $ $ $ $
Block&2&
Three&
Glasses&&
One&Action&
Predictor$ Log$Odds$Coefficient$ SE$ Wald's$χ^2$ p$ 95%$CI$ Odds$Ratio$
Opacity$(1)$vs$$
Transparency$(0)$$ S1.104$ 0.218$ 25.729$ <.001$ S1.531$S$S.678$ 3.016$
Context$(1)$vs$
No$Context$(0)$ S0.553$ 0.215$ 6.61$ 0.01$ S.975$S$S.132$ 1.738$
$ $ $ $ $ $ $ $
Block3&
Three&
Glasses&&
Two&Actions&
Predictor$ Log$Odds$Coefficient$ SE$ Wald's$χ^2$ p$ 95%$CI$ Odds$Ratio$
Opacity$(1)$vs$$
Transparency$(0)$$ S0.507$ 0.218$ 5.423$ 0.02$ S.934$S$S.080$ 1.660$
Context$(1)$vs$
No$Context$(0)$ S0.727$ 0.218$ 11.129$ <.001$ S1.155$S$S.300$ 2.069$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
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Figure'6.!Responses!as!a!percentage!of!total!responses!on!‘Special’!variable!across!all!blocks!
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3.2.4%Which%drink%did%participants%select%to%drink?%
Data$on$the$‘Drink’$variable$was$coded$such$that$one$point$was$assigned$to$a$
response$if$the$participant$chose$[one$of]$the$acted$upon$glasses.$Thus,$across$two$
trials,$if$a$participant$chose$an$acted$upon$glass$on$both$trials,$they$had$a$total$score$
of$2$(corresponding$to$category$2$–$‘chose$actedBupon$objects$exclusively’).$All$
‘Drink’$analyses$returned$a$null$result$on$the$Test$of$Parallel$Lines$(p$>$.05)$and,$
thus,$satisfied$the$assumption$of$proportional$odds,$indicating$OLR$was$an$
appropriate$statistical$tool.$
In$Block$1$(two$glasses$one$actions)$we$found$a$significantly$better$final$
model$fit,$χ2(2)=$12.740,$p$=$.002,$indicating$that$a$model$with$predictors$was$better$
than$a$model$without$predictors.$Pearson’s$GoodnessBofBfit,$χ2(4)=$2.494,$p$=$.646,$
did$not$fall$below$the$threshold$(p$<$.05).$As$Table$9$shows,$when$actions$are$
opaque,$participants$are$2.03$times$more$likely$to$report$the$presence$of$specialness$
at$each$[increasing]$level$of$the$DV.$No$effect$of$context$was$observed.$PseudoBR2$
values$range$from$.017$(McFadden)$to$.040$(Nagelkerke).$
In$Block$2$(three$glasses$one$action)$we$found$a$significantly$better$final$
model$fit,$χ2(2)=$12.468,$p$=$.002,$indicating$that$a$model$with$predictors$was$better$
than$a$model$without$predictors.$Pearson’s$GoodnessBofBfit,$χ2(4)=$7.141,$p$=$.129,$
did$not$fall$below$the$threshold$(p$<$.05).$As$Table$9$shows,$when$actions$are$
opaque,$participants$are$2.02$times$more$likely$to$report$the$presence$of$specialness$
at$each$[increasing]$level$of$the$DV.$No$effect$of$context$was$observed.$PseudoBR2$
values$range$from$.003$(McFadden)$to$.006$(Nagelkerke).$
The$model$fit$for$Block$3$with$predictors$was$not$better$than$the$general$
model$without$predictors.$No$effects$of$action$type$nor$context$was$observed.$Figure$
7$shows$the$proportion$of$responses$in$each$category$across$all$four$conditions.$
$
$
$
$
$
$
$
$
$
$
$
$
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Table$9$
Parameter%Estimates%of%Ordinal%Logistic%Regression%for%Drink%Preference%scores%for%
all%three%blocks%of%stimuli.%
$
Block&1&
Two&Glasses&&
One&Action&
Predictor$ Log$Odds$$Coefficient$ SE$ Wald's$χ^2$ p% 95%$CI$ Odds$Ratio$
Opacity$(1)$vs$$
Transparency$(0)$$ B0.706$ 0.202$ 12.149$ <.001$ B1.102$B$B.309$ 2.026$
Context$(1)$vs$
No$Context$(0)$ B0.131$ 0.201$ 0.425$ 0.515$ B.524$B$.262$ B$
$ $ $ $ $ $ $ $
Block&2&
Three&
Glasses&&
One&Action&
Predictor$ Log$Odds$Coefficient$ SE$ Wald's$χ^2$ p% 95%$CI$ Odds$Ratio$
Opacity$(1)$vs$$
Transparency$(0)$$ B0.705$ 0.202$ 12.238$ <.001$ B1.1$B$B.310$ 2.024$
Context$(1)$vs$
No$Context$(0)$ 0.05$ 0.2$ 0.062$ 0.803$ B.343$B$.442$ B$
$ $ $ $ $ $ $ $
Block3&
Three&
Glasses&&
Two&Actions&
Predictor$ Log$Odds$Coefficient$ SE$ Wald's$χ^2$ p% 95%$CI$ Odds$Ratio$
Opacity$(1)$vs$$
Transparency$(0)$$ 0.202$ 0.197$ 1.058$ 0.304$ B.183$B$.589$ B$
Context$(1)$vs$
No$Context$(0)$ 0.179$ 0.197$ 0.828$ 0.363$ B.207$B$.565$ B$
$
3.2.5%Survey%results%
We$observed$the$following$scores$on$the$surveys$administered:$the$6Bpoint$
novel$History$of$Religious$and$Ritual$exposure$(M$=$2.98,$SD$=$.70j$α=$.80),$the$7B
point$Revised$Paranormal$Beliefs$Scale$(M$=$2.85,$SD$=$1.21j$α=$.95),$the$5Bpoint$
Rational$Subscale$(M$=$3.64,$SD$=$.63j$α=$.91),$the$5Bpoint$Intuitive$Subscale$(M$=$
3.20,$SD$=$.76j$α=$.95),$and$5Bpoint$the$Religiosity$Scale$(M$=$2.27,$SD$=$1.21j$α=$
.95).$No$reliable$pattern$of$results$was$observed$between$survey$items$and$key$
dependent$variables$(See$Table$10)$
&
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Figure'7.!Responses!as!a!percentage!of!total!responses!on!‘Drink!Preference’!variable!across!all!blocks!
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Table!10.!
Table!of!correlations!between!survey!items!and!dependent!variables!of!Experiment!2!(N!=!353)!
! !
1! 2! 3! 4! 5! 6! 7! 8! 9! 10! 11! 12! 13! 14!
1!
History!of!Religious!and!Ritual!
Exposure!! I! .418**! I0.093! .190**! .560**! I0.004! I0.072! I0.071! 0.046! 0.074! 0.052! I0.035! 0.007! 0.007!
2! Paranormal!Beliefs!
!
I! I.234**! .356**! .518**! 0.07! I0.054! I.116*! 0.073! 0.078! 0.078! 0.035! 0.031! 0.035!
3! Rational!Thinking!Style!
! !
I! I0.032! I.146**! I.107*! 0.041! 0.051! I0.061! I0.043! I0.061! I0.054! I0.091! I0.035!
4! Intuitive!Thinking!Style!
! ! !
I! .121*! 0.078! 0.002! I0.052! 0.072! I0.033! 0.061! 0.017! 0.028! I0.04!
5! Religiosity!
! ! ! !
I! 0.027! I0.009! I0.043! 0.073! 0.045! 0.004! I0.025! I0.002! I0.028!
6! SAME!Scores!Block!1!
! ! ! ! !
I! I.140**! I.168**! I.385**! 0.079! 0.06! 0.071! 0.056! I0.011!
7! SAME!Scores!Block!2!
! ! ! ! ! !
I! .676**! 0.087! I.432**! I.220**! I0.046! I.141**! 0.035!
8! SAME!Scores!Block!3!
! ! ! ! ! ! !
I! 0.081! I.291**! I.265**! 0.019! I0.097! 0.062!
9! SPECIAL!Scores!Block!1!
! ! ! ! ! ! ! !
I! I0.097! I0.077! 0.037! I0.095! 0.041!
10! SPECIAL!Scores!Block!2!
! ! ! ! ! ! ! ! !
I! .587**! 0.074! .201**! I0.051!
11! SPECIAL!Scores!Block!3!
! ! ! ! ! ! ! ! ! !
I! 0.07! .151**! I0.076!
12! DRINK!preference!Block!1!
! ! ! ! ! ! ! ! ! ! !
I! .489**! .267**!
13! DRINK!preference!Block!2!
! ! ! ! ! ! ! ! ! ! ! !
I! .225**!
14! DRINK!!preference!Block!3!
! ! ! ! ! ! ! ! ! ! ! ! !
I!
! ! ! ! ! ! ! ! ! ! ! ! !
**!p!<!.001!(2Itailed)!
! ! ! !
!
! ! ! ! ! ! ! !
*!p!<!
.05!
(2I
tailed)!
!
Note:&Correlations!blocked!in!Grey!are!the!correlations!between!survey!items!and!dependent!variables&
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3.3.1$Discussion$
Results$of$Experiment$2$mirror$those$of$Experiment$1.$Across$all$conditions$
and$blocks$of$stimuli,$neither$action>type$nor$presence$of$context$improved$a$general$
predictive$model$on$measures$of$Sameness.$In$Experiment$1,$opacity$lead$to$an$
increased$likelihood$that$participants$would$rate$objects$as$different$in$Block$3$–$this$
effect$was$not$replicated$in$the$present$experiment.$As$with$Experiment$1,$action>
type$and$context$generated$significant$differences$in$status$attributions.$Opaque$
actions$made$it$considerably$more$likely$that$participants$would$report$the$presence$
of$specialness$within$the$object$set$(OR$between$1.48$and$3.02),$and$the$presence$of$
context$had$a$similar$influence$(OR$between$1.74$and$2.07).$On$average,$opaque$
actions$increased$this$likelihood$more$than$the$presence$of$context.$
We$expected$participants$to$avoid$objects$when$they$were$described$as$
Satanic,$Voodooistic,$or$Wiccan,$irrespective$of$action>type,$due$to$the$aversive$
nature$of$the$context.$This$was$not$the$case.$Describing$ritual$and$control$actions$in$
these$terms$did$not$reverse$the$trend$identified$in$Experiment$1.$That$is,$we$predicted$
that$the$presence$of$aversive$context$would$make$it$less$likely$(i.e.,$an$OR$<$1)$that$
participants$would$prefer$these$objects.$Instead,$we$found$no$significant$influence$of$
context$on$likelihoods$of$choice$whatsoever.$We$still$observed$(in$Block$1$and$2)$that$
ritual$actions$increased$the$likelihood$of$exclusive$preference$for$acted>upon$objects.$
We$observed$no$effects$in$block$3.$$
While$our$hypotheses$were$not$fully$supported,$all$data$are$interpretable$
within$the$framework$of$the$ritual$stance.$Ritual$actions$with$causal$opacity$(with$no$
‘knowable’$physical>causal$relationship)$were$not$more$likely$to$be$reported$as$
physically$different$from$objects$subjected$to$transparent$actions$(indeed,$neither$
action>type$appeared$to$influence$physical$attributions$of$the$object).$However,$the$
presence$of$opacity$lead$to$‘special’$object>attributions,$which$in$turn,$lead$to$greater$
preference$for$acted$upon$objects.$Unlike$Experiment$1,$providing$context,$which$
served$a$normative$cue$(i.e.,$these$actions$are$the$actions$of$a$specific$group$of$
people)$had$neither$a$positive$nor$a$negative$effect$on$preference$–$despite$the$fact$
we$predicted$a$pattern$of$avoidance.$This$supports$predictions$derived$from$the$ritual$
stance$which$describe$a$normative$interpretation$of$ritual$actions,$and$which$are$
more$deeply$discussed$in$the$General$Discussion.$
$
4.1.1$$ General$Discussion$
Rituals$of$various$forms$are$deeply$embedded$in$all$human$cultures.$At$one$
extreme,$rituals$are$understood$as$elements$within$institutions$(such$as$religions),$
and$at$the$other$extreme,$are$understood$as$a$process$by$which$ordinary$actions$are$
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divorced$of$their$initial$[potentially$instrumental]$purpose$to$become$what$we$
recognize$as$rituals$(Boyer$&$Liénard,$2006`$Liénard$&$Boyer,$2006`$McCauley$&$
Lawson,$2002`$Whitehouse,$2004).(This$can$sometimes$make$them$difficult$to$
identify.$It$intuitively$feels$odd$to$draw$comparisons$between$singing$hymns$and$
singing$the$national$anthem,$lighting$candles$in$a$vigil$and$lighting$Christmas$
decorations,$and$making$‘magic’$potions$and$making$tea.$Why$do$we$sing$for$gods$
and$country,$why$do$we$light$our$homes$to$honor$both$a$family$memory$and$a$
childhood$lie,$and$why$are$particular$actions$demanded$for$particular$drinks?$In$
isolation$these$actions$are$opaque$–$they$do$not$cause$an$actual$physical$change$in$
the$real$world,$nor$is$any$inference$of$physical>cause$change$valid,$and$yet$we$
recognize$that$these$actions$have$significance,$and$may$influence$our$social$and$
psychological$worlds.$$Here$we$have$presented$results$and$argued$that$ritual$acts,$by$
virtue$of$their$causal,$instrumental$and$motivational$opacity,$convey$socially$important$
normative$information.$Moreover,$while$minimal$context$helps$us$place$a$ritual$act$
within$a$normative$social$framework,$we$are$still$able$to$infer$the$significance$of$an$
act$even$when$that$context$is$denied$to$us,$allowing$us$to$alter$our$behavior.$Indeed,$
on$average,$the$influence$of$opacity$has$a$larger$influence$on$the$likelihood$of$special$
attributions$and$preference$than$does$the$presence$of$context.$
In$both$Experiment$1$and$2,$participants$recognized$that$objects$were$not$
physically$changed,$irrespective$of$whether$an$opaque$ritual$acts$or$a$transparent$
control$act$was$performed.$Yet$in$both$experiments$opaque$acts$increased$
perceptions$that$a$set$of$objects$were$imbued$with$something$‘special’.$Providing$
some$social$context$(i.e.,$describing$an$act$as$belonging$to$a$ritual$and$a$group$of$
people)$served$to$enhance$this$effect.$Finally,$opaque$ritual$acts$continued$to$
increase$participants’$preference$for$consuming$acted>upon$objects$–$accounting$for$
variance$when$the$ritual$was$accompanied$with$descriptions$of$relatively$unknown$
and$neutrally$valanced$groups$(Bwiti,$Kava,$or$Ayahuasca)$and$when$accompanied$
by$recognizably$aversive$groups$(Satanic,$Wiccan,$or$Voodooistic).$$These$results$
support$predictions$derived$from$the$ritual$stance:$when$confronted$with$opaque,$
ritual$actions,$we$interpret$them$through$a$normative,$social$lens.$$
Two$findings$need$further$consideration:$how$rituals$influence$perception$and$
behavior,$and$why$aversive$contexts$did$not$systematically$and$negatively$influence$
preferences$as$predicted.$In$the$first$instance,$we$methodologically$controlled$for$the$
possibility$that$singling$acts$may$lead$to$interpretations$consistent$with$the$ritual$
stance.$Our$data$provide$tentative$evidence$that,$in$Block$3$(across$both$
experiments),$participants’$tendency$to$choose$the$acted>upon$object$was$diminished$
when$the$object$singled$out$was$not$the$object$acted$upon.$While$opaque$actions$
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tend$to$make$objects$special,$singling$out$objects$by$ignoring$them$in$the$context$of$
other$actions$(including$transparent$actions)$also$appears$to$influence$self>reported$
behavior.$This$can$be$interpreted$in$two$non>exclusive$ways.$$
First,$we$may$privilege$the$inner$state$of$the$performer$above$the$physical$
effect$they$are$trying$to$bring$about.$When$the$motivation$of$the$demonstrator$is$
opaque$(why(did(he(leave(that(drink(alone(when(he(acted(on(the(others?),$we$may$be$
more$motivated$to$rely$on$a$mental/cognitive$heuristic$than$a$causal$heuristic$(he(
must(have(a(reason,(even(if(I(don’t(know(it).$This$is$consistent$with$the$ritual$stance.$$
Second,$the$way$in$which$we,$as$observers,$demarcate$ritual$acts$may$be$important.$
In$Block$3,$participants$may$infer$that$the$ritual$begins$when$the$first$small$glass$is$
moved$forward,$and$ends$after$the$bow.$Under$such$conditions$the$most$salient$
aspect$was$the$unexplained$avoidance$of$a$single$object$within$the$complete$
sequence.$Alternatively,$in$Blocks$1$and$2,$participants$may$focus$on$the$individual$
elements$of$ritual$(the$waving,$humming,$gesturing,$and$bowing)$rather$than$
perceiving$the$whole$sequence$as$a$complete$ritual$–$in$which$case$the$ritual$acts$
are$the$singling$acts.$Here$rituals$are$performed$within$a$larger$sequence,$rather$than$
the$larger$sequence$constituting$a$whole$ritual.$Our$data$do$not$allow$us$to$resolve$
this$question$satisfactorily,$but$do$provide$weak$evidence$that$participants$may$be$
employing$the$latter$strategy$–$given$that$the$likelihood$of$picking$an$acted>upon$
object$was$not$improved$in$Block$3$in$Experiment$2$(using$an$OLR),$and$may$have$
had$a$slightly$negative$influence$on$likelihood$to$pick$acted>upon$objects$in$Block$3$of$
Experiment$1.$$
Importantly,$the$afore>noted$results$are$in$stark$contrast$to$the$influence$
opacity$has$in$Block$1$and$Block$2$for$acted>upon$objects.$Recently$published$data$
by$Nielsen$and$colleagues$(2015)$suggest$–$at$least$in$children$–$that$ritualistic$
actions$are$understood$in$isolation,$rather$than$as$part$of$a$larger$coherent$
sequence.$Work$by$Nielbo,$Schjoedt,$&$Sorensen$(2013),$Nielbo$&$Sorensen$(2011),$
and$Zacks$(2004)$also$suggests$that$when$the$physical>causal$relationship$is$not$
immediately$discernable$participants$tend$to$group$actions$within$a$sequence$into$
smaller$chunks$than$equivalent$actions$in$a$sequence$that$does$afford$a$physical>
causal$relationship.$We$thus$argue$that$the$change$in$participants’$response$in$Block$
3$is$explained$by$this$grouping>strategy:$action>parsing$within$rituals$tends$towards$
smaller$discrete$action>units,$rather$than$towards$an$integrative$whole.$By$singling$
out$an$object$within$a$whole$(even$through$inaction)$we$find$participants$making$
different$attributions$regarding$intended$outcomes$or$consequences.$This$emerging$
data$points$to$a$more$complicated$and$nuanced$picture$of$ritual$cognition,$which$
provides$a$range$of$interesting$opportunities$for$future$research.$$
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It$is$surprising$that$rituals$with$a$neutrally$valanced$context$lead$to$similar$
outcomes$as$rituals$described$as$Satanic,$Voodooistic,$or$Wiccan.$Proponents$of$the$
ritual$stance$predict$that$ritual$acts$are$interpreted$as$normative$and$socially$relevant.$
That$said,$the$theory$makes$no$predictions$regarding$qualities$of$arousal$or$valance.$
If$we$are$to$assume,$all$things$being$equal,$that$all$rituals$are$approximately$equally$
socially$normative$and$informative,$irrespective$of$the$valence,$then$we$do$not$have$
just$cause$to$predict$a$reversal$of$preference.$However,$if$rituals$play$a$role$in$
regulating$and$expressing$the$beliefs$and$values$of$groups$and$group$members$
(Atran$&$Henrich,$2010`$Ensminger,$1997`$Henrich,$2009`$Konvalinka$et$al.,$2011`$
Reddish$et$al.,$2014`$Ruffle$&$Sosis,$2007`$Sosis$&$Bressler,$2003`$Sosis$&$Ruffle,$
2003`$Wiltermuth$&$Heath,$2009)$then$we$ought$to$be$relatively$calibrated$to$
identifying$the$rituals$of$groups$that$we$do$not$belong$to,$or$which$we$find$aversive.$
For$example,$a$member$of$one$community$may$avoid$a$ritualized$object$from$another$
community,$but$nonetheless$recognize$the$object$in$question$as$significant$(and$
possibly$desirable)$for$those$in$that$group.$On$the$one$hand,$it’s$possible$that$the$
same$action$(avoidance)$might$reflect$prejudiced$motivations,$but$$on$the$other,$
reflect$intergroup$sensitivity$(as$we$may$not$fully$understand$the$rules$surrounding$
the$ritualized$object$and$wish$to$avoid$causing$offence).$We$must$keep$in$mind$that$
while$some$participants$knew$to$whom$the$ritual$belonged,$they$did$not$know$what$
purpose$the$ritual$served$–$perhaps$leading$to$an$unaccounted$for$set$of$participant$
assumptions.$$
However,$there$is$an$alternative$explanation$for$our$results.$Our$rituals$were$
novel,$emphasized$opacity,$and$were$focused$on$something$edible$>$it$is$possible$
that$food$has$a$privileged$position$with$respect$to$ritual$actions$–$such$that$it$uniquely$
becomes$desirable.$Vohs$et$al.,$(2013)$asked$participants$to$watch$and$perform$ritual$
acts$on$chocolate$bars,$lemonade,$and$carrots.$They$found$that$ritual$acts$(compared$
to$no$act)$made$chocolate$and$lemonade$more$flavorful,$valuable,$and$more$worthy$
of$savoring.$They$also$found$that$such$effects$did$not$manifest$if$the$performed$acts$
were$perceived$as$random,$rather$than$ritualistic.$With$regard$to$our$results,$it’s$
possible,$then,$that$rituals$make$objects$(particularly$foodstuffs)$desirable,$and$the$
valence$of$the$context$matters$little$(as$seen$in$Experiment$2).$We$hypothesize$that$if$
a$purpose$for$the$ritual$was$assigned$(i.e.,$‘this$ritual$is$a$curse(and(is(personally(
harmful(vs.$‘this$ritual$is$a$blessing(and(personally(beneficial)$then$we$may$see$the$
effect$moderated.$$
How$are$we$to$interpret$the$results$in$relation$to$the$social>action$hypothesis$
(Barrett$&$Lawson,$2001`$Lawson$&$McCauley,$1990`$Sorensen$et$al.,$2006)?$As$
described$previously,$we$argue$that$the$work$by$Sorensen$et$al.,$(2006)$and$by$
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Barrett$and$Lawson$(2001)$are$somewhat$hamstrung$by$(a)$not$directly$addressing$
participant$experience,$but$rather$what$they$believe$about$others’$beliefs,$and$(b)$by$
prescribing$a$premise$and$participants$logically$applying$the$premise$to$produce$a$
conclusion.$We$found$that$variation$in$participants’$responses$were$uniquely$
explained$by$both$action>type$and$context,$and$yet$it$did$not$seem$to$matter$whether$
the$rituals$were$recognizable$or$not,$or$whether$they$were$apparently$neutrally$
valanced$or$not`$again,$no$supernatural$agents$were$referenced1.$When$we$asked$
participants$whether$they$thought$any$objects$were$‘special’$we$deliberately$left$the$
term$undefined,$unlike$Barrett$and$Lawson$who$defined$it$with$reference$to$the$
authority$and$power$of$a$supernatural$agent.$While$it$seems$inevitable$that$
participants$would$understand$‘special’$in$this$study$differently$from$earlier$studies,$it$
is$not$necessarily$clear$that$this$is$problematic.$Indeed,$we$found$that$participants’$
naturally$attributed$some$kind$of$status>change$(i.e.,$specialness)$to$objects.$We$do$
not$have$sufficient$data$to$determine$whether$or$not$a$reference$to$the$supernatural$
would$increase$the$observed$effect,$or$whether$it$could$account$for$additional$
variance$that$natural$(i.e.,$not$supernatural)$explanations$miss.$That$said,$our$
methodology$avoids$invoking$participants’$preconceptions$(by$way$of$video$rather$
than$vignette),$avoids$second>order$attributions,$and$avoids$both$double>barreled$
questions$and$leading$primes.$$
We$argue$the$ritual$stance$–$that$rituals$are$interpreted$with$reference$to$
social$normativity$–$is$more$parsimonious$than$the$social>action$hypothesis$–$in$
which$rituals$are$interpreted$with$reference$to$supernatural$authority$recognized$by$
natural$agents.$To$further$this$point,$we$observed$that$objects$that$were$singled>out$
and$made$desirable$by$virtue$of$not(being(acted(upon$couldn’t–$logically$–$have$been$
made$so$by$the$authority$of$any$inferred$supernatural$authority.$If,$as$Lawson$&$
McCauley$(1990),$Sorensen$et$al.,$(2006)$and$Barrett$&$Lawson$(2001)$predict,$the$
agent$or$act$is$the$tool$by$which$ritual$effect$is$brought$about,$then$not(performing(a(
ritual$can’t$possibly$result$in$the$described$ritual>outcome.$Critically,$it$is$worth$noting$
that,$despite$the$intuitively$large$Odds$Ratios,$the$Psuedo>R2$values$(which$we$can,$
in$a$rough$sense,$interpret$as$a$measure$of$variance$accounted$for$by$the$model)$
reach$a$maximum$of$10.2%.$There$has$been$considerable$debate$about$the$
appropriateness$of$this$measure,$primarily$due$to$its$highly$responsive$nature$to$
multiple$inputs,$and$it’s$somewhat$conservative$nature$compared$to$R2$(see$
(McFadden,$1974).$That$said,$if$we$are$to$assume$that$Psuedo>R2$gives$us$an$
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!
1!With!the!possible!exception!that!participants!who!were!told!they!were!viewing!a!Satanic!ritual!may!
infer!that!Satan!himself!was!presiding!over!or!authorizing!the!ritual.!All!other!rituals!were!obscure!and!
paganistic,!and!did!not!lend!themselves!to!simply!attributions!of!a!single,!identifiable!deity.!!!
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estimate,$our$model$does$not$explain$a$great$deal$of$variance.$However,$this$should$
not$be$surprising$given$the$incredibly$impoverished$nature$of$our$stimuli$compared$to$
phenomena$observed$in$the$real$world.$That$we$found$an$effect$at$all$using$a$
procedure$administered$online$via$mTurk$(see$Casler,$Bickel,$and$Hackett$(2013)$
and$Buhrmester,$Kwang,$and$Gosling$(2011)$for$a$discussion$on$mTurk),$which$
required$participants$to$make$hypothetical$judgments$about$consumption,$may$
actually$be$taken$as$a$demonstrable$proof>of>concept.$Future$research$employing$
this$paradigm$under$lab$conditions$employing$face>to>face$testing$will$resolve$the$true$
extent$of$this$phenomenon.$$
It$is$also$worth$noting$here$that$a$quirk$of$our$procedure$could$be$perceived$
as$accounting$for$the$data$we$report.$That$is,$at$first$glance$it$may$appear$that$in$the$
control$conditions$the$experimenter$touches$a$glass,$something$they$do$not$in$the$
ritual$conditions,$potentially$resulting$in$a$contamination$avoidance$effect$in$the$case$
of$the$former.$However,$we$do$not$believe$contamination$is$an$issue.$First,$in$all$
conditions,$across$all$blocks,$all$glasses$were$touched$by$the$demonstrator$(when$
the$demonstrator$moved$the$glasses$forward$into$a$more$prominent$position).$Thus,$
to$avoid$a$glass$which$had$been$touched$is$not$practically$possible.$Second,$since$
contamination$is$a$physical$property,$and$we$found$that,$when$participants$were$
asked$whether$the$glasses$were$the$same/identical,$neither$opaque$nor$transparent$
acts$altered$the$likelihood$that$objects$were$reported$as$being$different.$Thus,$in$the$
participants’$own$responses,$we$find$evidence$against$the$claim$they$are$motivated$
by$a$contagion.$Finally,$even$if$the$results$could$be$explained$by$appealing$to$a$
contagion$on$the$acted$upon$glasses,$the$evidence$provided$that$context$increases$
likelihood$of$choosing$the$acted>upon$glass$in$both$opaque$and$transparent$
conditions$would$be$incongruent.$The$ritual$stance$predicts$a$normative$response,$
and$our$evidence$from$both$motor>$and$semantic>cues$parsimoniously$supports$this$
claim.$Further$research,$which$employs$artifacts/objects$which$are$less$susceptible$to$
contamination,$would$clarify$this$point,$though$we$do$not$believe$there$is$a$strong$
theoretical$reason$to$reverse$our$predictions$under$such$circumstances.$$
By$way$of$conclusion,$consider$a$ritual$many$of$us$are$familiar$with:$the$
birthday$party.$If$we$strip$away$the$rich$beliefs$surrounding$the$act,$what$transpires$is$
actually$rather$odd.$A$group$begins$chanting$in$synchrony$toward$a$specific$individual$
(on$a$very$specific$day),$independently,$someone$retrieves$a$uniquely$adorned$item$
of$food,$sets$it$on$fire,$and$delivers$it$to$the$group$as$the$chanting$climaxes.$A$
singular$individual$within$the$group,$organically$determined$in$the$moment,$begins$a$
second,$shorter$chant$in$an$A>B$format$(and$repeats$it$3$times),$before$the$central$
individual$breathily$puffs$all$over$the$food.$Everyone$cheers$a$third$time$(this$time$
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without$structure$and$for$a$briefer$duration)$and$bangs$their$hands$together$making$
noise.$Now$ask$the$following$question:$Under$what$circumstances$would$you$eat$
such$food?$Would$you$happily$oblige$if$this$is$how$steak>and>chips$were$routinely$
delivered?$Would$you$drink$a$glass$of$wine$that$had$been$breathily$sanctified?$Once$
our$expectations$have$been$stripped$away,$the$difference$is$not$in$whether$a$birthday$
cake$is$more$or$less$hygienic$or$its$arrival$is$more$or$less$bizarre,$but$in$our$
understanding$of$the$significance$of$the$strange$and$apparently$inexplicable$acts$that$
surround$it.$To$be$naïve$to$an$observed$ritual$act$is$to$search$for$meaning$and$
interpretation,$either$in$light$of$intended$or$expected$outcomes$(if$any$are$available),$
or$with$reference$to$the$performer’s$motives.$Under$such$circumstances$we$may$find$
ourselves$lost$for$explicit$explanation.$This$deficit$(or$gap),$generated$by$causal>,$
instrumental>,$or$motivational>opacity,$is$subsequently$interpreted$naturally$–$these$
actions$must$be$relevant`$they$are$socially$informative,$and$are$likely$socially$
normative,$and$they$may$beget$a$change$in$behavior.$We$need$not$know$why$a$thing$
is$done,$nor$what$the$expected$outcome$is,$just$that$here(and(now$this$is$what$people$
are$doing,$and$we$should$act$in$accordance$with$the$group’s$expectations.$Thus,$we$
eat$the$cake,$not$in$spite$of$its$strange$preparation,$but$because$of$it,$and$because$
it’s$expected$by$all$those$around$us.$$
$
$
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Appendix$A$
$
The$novel$‘history$of$religion$and$ritual$exposure’$survey$(7>
point$likert$Scale)$
$
How$frequently$do$you:$
1.$ Knock$on$wood$$
2.$ Cross$your$fingers$
3.$ Avoid$walking$under$ladders$
4.$ Avoid$opening$an$umbrella$inside$
5.$ Throw$salt$over$your$shoulder$if$you$spill$it$
6.$ Attend$formal$worship$services$(like$those$held$in$a$
Church,$Synagogue,$or$Mosque)$
7.$ Perform$informal$religious$rituals$in$a$group$(like$before$a$
sporting$match$or$a$family$dinner)$
8.$ Perform$private$religious$rituals$individually$(like$prayer,$
cleansing,$absolutions,$or$salat)$$$
$
Would$you:$
9.$ Expect$to$see$candles$on$your$birthday$cake$
10.$Expect$to$see$candles$on$other’s$birthday$cakes$
11.$Stand$for$the$national$anthem$
12.$Expect$others$to$stand$for$your$national$anthem$
13.$Give$flowers$to$express$an$emotion$like$sorrow$or$grief$$
14.$Expect$flowers$in$times$of$personal$sorrow$or$grief$
15.$Wear$particular$colours$or$items$of$clothing$to$bring$about$
good$luck$
16.$Perform$certain$actions$before$or$during$stressful$events$
(like$before$a$speech,$or$during$an$exam)$in$order$to$
manage$your$emotions$$
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Appendix(B.(
(
(
(
( (
1( 2( 3( 4( 5( 6( 7( 8( 9( 10( 11( 12( 13( 14(
1(
History(of(Religious(and(Ritual(
Exposure(( B( .278**( 0.003( .330**( .361**( .234*( 0.169( 0.12( 0.156( 0.042( 0.125( B0.166( B0.002( 0.096(
2( Paranormal(Beliefs(
(
B( B.206*( 0.181( .334**( 0.029( B0.058( B0.006( B0.017( B0.107( B0.038( B0.09( B0.053( 0.158(
3( Rational(Thinking(Style(
( (
B( 0.063( 0.083( 0.104( 0.06( 0.084( 0.03( 0.119( 0.152( B0.055( 0.055( B0.132(
4( Intuitive(Thinking(Style(
( ( (
B( B0.001( 0.15( 0.107( 0.108( B0.056( 0.081( B0.042( B.232*( B0.174( 0.001(
5( Religiosity(
( ( ( (
B( 0.109( .225*( 0.006( 0.042( B0.037( 0.078( B0.093( 0.051( B0.138(
6( SAME(Scores(Block(1(
( ( ( ( (
B( .639**( .668**( B.404**( B.315**( B.295**( B0.027( 0.001( 0.019(
7( SAME(Scores(Block(2(
( ( ( ( ( (
B( .569**( B.235*( B.306**( B.245*( 0.032( B0.047( B0.126(
8( SAME(Scores(Block(3(
( ( ( ( ( ( (
B( B.234*( B0.182( B.290**( B0.069( B0.097( B0.072(
9( SPECIAL(Scores(Block(1(
( ( ( ( ( ( ( (
B( .675**( .806**( 0.189( 0.097( 0.042(
10( SPECIAL(Scores(Block(2(
( ( ( ( ( ( ( ( (
B( .673**( 0.013( B0.067( 0.002(
11( SPECIAL(Scores(Block(3(
( ( ( ( ( ( ( ( ( (
B( 0.137( 0.065( 0.088(
12( DRINK(preference(Block(1(
( ( ( ( ( ( ( ( ( ( (
B( .602**( .322**(
13( DRINK(preference(Block(2(
( ( ( ( ( ( ( ( ( ( ( (
B( 0.162(
14( DRINK(preference(Block(3(
( ( ( ( ( ( ( ( ( ( ( ( (
B(
( ( ( ( ( ( ( ( ( ( ( ( (
**(p(<(.001((2Btailed)(
( ( ( ( ( ( ( ( ( ( ( ( (
*(p(<(.05((2Btailed)(
(
(
Table!B1.!
Table&of&correlations&between&survey&items&and&dependent&variables&of&Experiment&1&(University&Population:&N&=&101)&
Note:&Correlations!blocked!in!Grey!are!the!correlations!between!survey!items!and!dependent!variables&
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(
(
( (
1( 2( 3( 4( 5( 6( 7( 8( 9( 10( 11( 12( 13( 14(
1(
History(of(Religious(and(Ritual(
Exposure(( B( .406**( B0.067( .258**( .563**( 0.022( 0.012( 0.027( B0.006( B0.045( B0.008( 0.012( 0.091( 0.019(
2( Paranormal(Beliefs(
(
B( B0.091( .307**( .540**( B0.031( B0.012( 0.009( B0.043( 0.016( 0.007( B.105*( B0.059( 0.002(
3( Rational(Thinking(Style(
( (
B( B0.069( B0.057( B0.081( B0.028( 0.013( 0.073( 0.041( 0.023( B0.015( 0.04( B0.007(
4( Intuitive(Thinking(Style(
( ( (
B( .204**( B0.062( B0.038( B0.011( 0.021( B0.001( 0( B0.094( B0.012( 0.059(
5( Religiosity(
( ( ( (
B( B0.001( 0.003( 0.026( B0.067( B0.077( B0.082( B0.011( 0.044( B0.014(
6( SAME(Scores(Block(1(
( ( ( ( (
B( .525**( .550**( B.446**( B.294**( B.272**( B.125*( B.117*( B0.022(
7( SAME(Scores(Block(2(
( ( ( ( ( (
B( .746**( B.259**( B.422**( B.346**( B.129*( B.175**( B0.08(
8( SAME(Scores(Block(3(
( ( ( ( ( ( (
B( B.194**( B.325**( B.403**( B.122*( B.172**( B.137**(
9( SPECIAL(Scores(Block(1(
( ( ( ( ( ( ( (
B( .478**( .478**( 0.043( 0.083( 0.107(
10( SPECIAL(Scores(Block(2(
( ( ( ( ( ( ( ( (
B( .686**( .257**( .322**( 0.063(
11( SPECIAL(Scores(Block(3(
( ( ( ( ( ( ( ( ( (
B( .241**( .271**( 0.09(
12( DRINK(preference(Block(1(
( ( ( ( ( ( ( ( ( ( (
B( .555**( .268**(
13( DRINK(preference(Block(2(
( ( ( ( ( ( ( ( ( ( ( (
B( .238**(
14( DRINK(preference(Block(3(
( ( ( ( ( ( ( ( ( ( ( ( (
B(
( ( ( ( ( ( ( ( ( ( ( ( (
**(p(<(.001((2Btailed)(
( ( ( ( ( ( ( ( ( ( ( ( (
*(p(<(.05((2Btailed)(
(
(
(
(
Table!B2.!
Table&of&correlations&between&survey&items&and&dependent&variables&of&Experiment&1&(mTurk&Population:&N&=&373)&
Note:&Correlations!blocked!in!Grey!are!the!correlations!between!survey!items!and!dependent!variables&
